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Where To Turn Next 
For Investment Opportunities. 


I n today's uncertain environment, 
investment opportunities are 
constantly changing. One week bond prices 
may move sharply; the next it might be stocks, 
foreign currencies, or a host of other markets. 

That's why you should know about 
options on futures. Because when you 
purchase an option, you can leverage your 
profit potential in a wide variety of markets 
— from bonds, stock indexes and currencies 
to crude oil, precious metals, agricultural 
commodities and more. Yet you never face the 
risk of a margin call or a forced liquidation. 

Of course, options are speculative, and 
option investors can and do lose money. As an 
option purchaser, however, you can never lose 
more than you pay for your option — no 
matter what the markets may do. 


International Trading Group has 
specialized in this unique investment since 
1975, investing hundreds of millions of dollars 
for tens of thousands of investors throughout 
North America. And we'd be happy to show 
you how options can provide the 
diversification, the versatility and the profit 
potential you've been searching for in today's 
volatile markets. 

Get all the facts with ITG's free Option 
Investor Kit, including our 12-page 
"Introduction to Options Trading," the current 
edition of our client newsletter, and full 
disclosure materials. There's no cost or 
obligation. 

For your FREE ITG Option Investor Kit, 
call toll-free: 


(800) 552-8800 
Ext. 1304 



INTERNATIONAL 

TRADING GROUP LTD. 

60 East Third Avenue • San Mateo, GA 94401 


SAN FRANCISCO, CA • SAN MATEO, CA • FOSTER CITY, CA • NEWPORT BEACH, CA 
SAN DIEGO, CA • FAIRFIELD, IA • SOMERSET, NJ • COCONUT GROVE, FL • HONOLULU, HI 
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The A*Star 


THE A ★STAR’S CPU PERFORMANCE 
IS SUBSTANTIALLY ABOVE THAT 
OF THE IBM PS/2 MODEL 60.” 

^ -INFOWORLD 


MEGAHERTZ 80286 


For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you 
could own a Wells American A-*Star®that can outperform it. Of course, for nearly the same 
money as an A ★Star, you could also own any number of Asian built no-name clones. 

But then you wouldn’t be getting the exclusive ownership advantages that only 
the A ★Star offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn’t be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there’s one more little item you wouldn’t get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we’ve probably been making microcomputers longer than anybody ! 

But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That’s why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that’s why there’s IBM (and 
Compaq?..and all the others). But, for computer users who do care, there is, fortunately, 
a vendor who also cares.. .Wells American. And, we’d like to prove it to you. Call us with 
the page number of this ad. It’s worth a big discount on your next A ★Star computer system. 

Call today. 803/796-7800. This offer is limited. 



Wells American, 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169 • 803/796-7800 . TWX 510-601-2645 








SCIENCE SCOPE 


Aided by a tiny, heat-sensitive microchip “sandwich” , astronomers are experiencing a quantum leap 
forward in infrared astronomy. The Hughes Aircraft Company-built detector device is placed in a 
camera-like system and attached to the bottom of an infrared telescope. Called an infrared focal plane 
array, the device contains nearly 4,000 detectors which sense the radiant heat energy emitted from 
heavenly bodies and turn it into clear, sharp images in record time. Astronomers will be able to use the 
array to study the planets in our solar system, the center of the galaxy, and millions of other galaxies in 
greater detail than ever before. The array was first used in the United Kingdom Infrared Telescope 
(UKIRT) in Hawaii. 

Using advanced robotics and Artificial Intelligence (AI) technologies , a U.S. Army scout car was 
computer-driven from a remotely located command post over a mile away. During the first-of-its-kind 
demonstration, the Advanced Ground Vehicle Technology program, sponsored by the Defense 
Advanced Research Projects Agency and the U.S. Army’s Tank-Automotive Command, utilized three 
Hughes-built systems. The Autonomous Vision System transmitted video images of the road to 
computers which sent back steering, brake, and throttle commands. The Al-based Map And Planning 
System kept track of the vehicle at all times and displayed its location and a map of the local area on a 
color monitor. The system was operated day and night with Hughes thermal sensors and a complex 
communication link which coordinated the overall system function. 

Hughes quality inspectors are using a voice input system on the production line to significantly reduce 
time and cost during the inspection of advanced radar modules. A major advance in speech-recognition 
technology, the Hughes-built system combines computers and artificial intelligence techniques with 
software programming designed by Hughes. The computers, with a vocabulary of up to 1,000 words, 
give verbal instructions, repeat the inspector’s words for verification using a built-in voice synthesis 
feature, and then record the information. Introduced on the APG-65 radar production line, additional 
voice input systems are being installed on other radar production lines. 

Advanced V-band circuitry will play a key role in satellite-to-satellite communications and in the 
operation of spaceborne imaging array systems. Hughes is developing for the U.S. Air Force compact, 
reproducible, reliable transmit/receive switches and analog and digital phase shifters. The components 
will operate at approximately 60 GHz, the preferred range for phased array equipment in future space 
systems. The V-band includes frequencies from 50 to 70 GHz, and is considered the optimum 
frequency range for orbiting secure communications systems. 

Support Systems in Southern California designs, develops, and manufactures some of the most 
sophisticated training simulators and a wide array of automatic and manual test systems. In addition, 
field engineering and technical support of a wide range of electronic systems keep Hughes’ systems 
operating at top efficiency worldwide. Opportunities are available for a variety of engineers qualified 
by degree or extensive work experience. They include systems engineers, radar engineers, and software 
and hardware design engineers. Please send your resume to Lowell Anderson, Professional 
Employment, Dept. S2, Hughes Aircraft Company, P.O. Box 9399, Long Beach, CA 90801-0463. Equal 
opportunity employer., U.S. citizenship required. 

For more information write to: P.O. Box 45068, Los Angeles, CA 90045-0068 


HUGHES 


© 1988 Hughes Aircraft Company 


Subsidiary of GM Hughes Electronics 
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At one time, peregrine falcons nested by the thousands throughout 
the United States. But with the widespread use of the insecticide 
DDT in the 1940s and 1950s, the species suffered greatly In the 
eastern U.S., the peregrine falcon disappeared entirely 

Now peregrine falcons have made a comeback, thanks to efforts 
by conservationists. 

Since 1975 when recovery programs were established, 752 
peregrines have been released in the eastern U.S., and there has been 
a steady increase in the nesting population. 

With wise conservation policies, other once rare species such as 
the American alligator and the bald eagle have also made comebacks. 

Help save our endangered species. Join the National 
Wildlife Federation, 

1412 16th Street, NW, Working for the Nature of Tomorrow™ 

Washington, DC N ATIONAL WILDLIFE FEDERATIOI 

20036-2266. ah/a. 
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EDITOR'S NOTE 


Venture Capital 
Speaks Out 

O VER THE LAST decade, venture-capital firms have 
become a significant factor shaping the future of 
technology. Their decisions about which companies 
and industries deserve funding help determine which techno¬ 
logical breakthroughs will be developed and commercialized. 

But back in September, when HIGH TECHNOLOGY BUSI¬ 
NESS began planning the survey of venture-capital compa¬ 
nies that appears on page 21, we didn’t anticipate that the 
events of late 1987 would make the results of our survey even 
more significant. 

Assistant managing editor Fredric Paul oversaw the sur¬ 
vey and wrote the story, based on both the results and on in¬ 
dependent interviews with leading venture-capital firms. In 
the wake of the chaos that followed October 19, he found 
some skepticism about capital-intensive fields such as com¬ 
puter hardware. Venture capitalists also stressed that the 
timing of an investment is even more critical now than under 
normal circumstances. 

However, the survey, which drew more than 200 respons¬ 
es, reflected little sense of panic. Most firms say their level of 
investment in technology companies will remain constant, 
and the number that say they plan to increase such invest¬ 
ments is four times the number that plan to cut back. 

In fact, many venture capitalists interviewed said a chas¬ 
tened market might not be so bad if it shakes out the less 
well-managed companies. “With the inordinate profits 
earned from 1980 to 1983, people came into the venture-capi¬ 
tal business like bugs to a light,” said one. “But they found 
out it takes work, it takes a certain amount of will, and it 
takes dedication.” 

This issue also includes the story “Fax Makers Target 
Low-End Market” (p. 26), which shows why facsimile ma¬ 
chines are barely profitable for their makers even though 
sales—particularly sales to smaller businesses—are explod¬ 
ing. In addition, the story indicates that overnight-delivery 
services may have to change their strategies, because compa¬ 
nies are finding it increasingly cost-effective to buy fax 
equipment. 

This is the kind of information we know business people 
need. Information about the technology their companies 
should buy and use to stay competitive. Information about 
developing technology that will affect a variety of industries. 
Information that lets them profit from knowing which com¬ 
panies are most successful at what they do—and why. 

It’s the kind of information we’ll continue to provide. 




Mary H. Frakes 


IS YOUR 
COMPANY 
IN THIS 
MAGAZINE? 


Then perhaps you would 
like to order clean, sharp, 
custom reprints of the 
article in which you 
appear. 

HIGH TECHNOLOGY BUSINESS 
will reprint any of its articles for use 
as an educational supplement for your 
employees and clients, or as a 
marketing tool for your sales staff. 
Articles can be reprinted in full color, 
or in black and white; all appear on 
high-quality paper. A minimum order 
for black-and-white reprints is 250 
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To receive FREE information 
and price quotes, fill in the 
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Manager, at (617) 723-6611. 
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LETTERS 


■ Mr. Xerox 

IN THE DECEMBER interview with Xerox 
president Paul Allaire, Xerox is called 
“Carlson’s company,” referring to 
Chester Carlson. But if anyone is re¬ 
sponsible for the growth and spread of 
Xerox, the credit should go to Joseph C. 
Wilson, “Mr. Xerox,” and next to Dr. 
John H. Dessauer. 

Without them there would have been 
no Xerox. Carlson contacted many oth¬ 
er companies before Haloid agreed to 
try and develop his process for making 
photocopies. I worked for Haloid, Ha¬ 
loid Xerox, and finally Xerox for 32 
years and saw it all evolve. Joe Wilson 
was the most charismatic person I have 
ever known—a true entrepreneur at a 
time when most had never heard the 
word. There wasn’t a marketing expert 
or banker that didn’t say he was nuts. 
But then, marketing experts and bank¬ 
ers only believe in things after they 
have been proven and are making mon¬ 
ey, lots of money. I had some stock in 
the company and for years it never paid 
a dividend over 2 percent. 

John L. Kneeland 
Pulteney, New York 

■ Computer Support is Crucial 

IN HIS NOVEMBER column, “Office ‘Stan¬ 
dards’ Relax,” Andrew M. Seybold neg¬ 
lected a key issue: support. His argu¬ 
ment is probably quite valid for small 
companies, but the larger corporate 
world is a different animal altogether. 

In small companies, employees wear 
many hats. The office computer guru 
may bear the official title of vice presi¬ 
dent of public relations. However, this 
is not commonly the case in larger com¬ 
panies. Here, a chemist is a chemist. He 
relies on the corporate information cen¬ 
ter to recommend, install, educate him 
in the use of, answer questions about, 
and troubleshoot his computer system. 

Having worked in a similar environ¬ 
ment, I know that the average profes¬ 
sional is not a desktop-computer expert, 
nor should he have to be to use the tool 
productively. For this reason, the office 
standard is still with us. It would be im¬ 
possible for information-center person¬ 
nel to be experts on all hardware and 


software in the market. Support is what 
keeps desktop-computer users up and 
running—support made possible by a 
focused effort on the office standard. 

Brett A. Adams 
Boynton Beach, Florida 

■ Propane in the Tank 

THE ARTICLE on alternate fuels by Chris¬ 
topher O’Malley (“Alternate Fuels 
Edge Into Auto Markets,” December 
1987) was interesting. However, he 
made no mention of propane. General 
Telephone and the sheriff’s department 
in Sarasota County run most of their ve¬ 
hicles on straight propane. My father 
and I have been using propane since 
1952 with very satisfactory results; we 
run dual-fuel vehicles to avoid problems 
during interstate travel. 

J. V Cavanaugh, President 
Super-Sensitive Musical String Co. 

Sarasota, Florida 

■ Among the Top Five 

HAVING READ Henry Fersko-Weiss’ arti¬ 
cle “The Return of Outside Data Pro¬ 
cessing” in the December issue, I would 
like to understand why Citicorp Infor¬ 
mation Resources (CIR) was not men¬ 
tioned in the box that listed the top five 
processors for banks (p. 45). In the Au¬ 
tumn 1987 issue of Banking Software 
Review, CIR was ranked number five 
among the top 40 banking software 
product and service suppliers. 

CIR is a national supplier of data pro¬ 
cessing and information services for 
banks, thrift institutions, and credit 
unions. CIR’s revenues are $100 million 
and we service more than 1,200 finan¬ 
cial institutions. 

Joan Skimmons 
Marketing Communications Mgr. 

Citicorp Information Resources 
Greenwich, Connecticut 

■ Corporate Commitment 

AS an ELECTRic-wheelchair user for 20 
years, I agree that designs are getting 
much better, as noted in New Develop¬ 
ments (“Thoroughly Modern Wheel¬ 
chairs,” January, p. 9). I bought an In- 
vacare Arrow wheelchair in January 
1987, and it’s quiet and powerful. But 


there’s a big difference between com¬ 
ing up with a design and having the cor¬ 
porate commitment to keeping it run¬ 
ning full-time. When the upholstery 
back on my chair tore after about eight 
months, I found out it takes two months 
to get a replacement. The back came in 
this week. Surprise! I had ordered a 
back 17 inches wide, and they made it 20 
inches wide. So now I’m waiting for de¬ 
livery some time in 1988. 

I just wish Invacare had as much ded¬ 
ication to seeing that my chair can be 
serviced as they had in selling it to me. 

Anthony Auer 
Des Plaines, Illinois 

■ A Platform for Action 

I RECENTLY “retired” from operations at 
my electronics company and have been 
seeking new small investment opportu¬ 
nities. I have come to value your maga¬ 
zine as a unique source of valuable in¬ 
formation. In addition to helping busi¬ 
ness people keep up with technological 
developments (which make three-year- 
old technology as relevant as my 1964 
chemistry degree), your multifaceted 
reporting style is like a “due diligence” 
report for a potential investor. 

My interests now are in developing 
strategic business partnerships, and 
your articles are particularly helpful, 
not just in identifying the key compa¬ 
nies, but also in reporting the essential 
thoughts of the key players. High Tech¬ 
nology Business provides a useful plat¬ 
form for action, either directly or indi¬ 
rectly. The “Workstation Wars” cover 
story in the November 1987 issue is a 
perfect example. 

If I had to give up all but three maga¬ 
zines, High Technology Business, 
Business Week, and Business Market¬ 
ing would stay. Thanks again for doing 
such a good job. 

Robert Rager, President 
Strategic Services 
Silver Spring, Maryland 


We welcome comments from our readers. Address 
letters to Editor, HIGH TECHNOLOGY BUSINESS, 
214 Lewis Wharf, Boston, MA 02110. We reserve 
the right to edit letters for length and clarity. 
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THE FACTS 
ABOUT FAX: 


THE FACTS 
ABOUT EASYUNK: 


If you have a fax machine or you’re consider¬ 
ing buying one, you’ve made a smart move. 
The fact is, fax lets you send typed documents, 
graphics, even handwritten notes from one fax 
machine to another. Quickly, conveniently 
and efficiently. 

But as good as fax is, there are many times 
when your business needs to go beyond the 
capabilities of fax alone. 

That’s where Western Union EasyLink® 
service comes in. 


Western Union EasyLink service lets you 
send and receive messages and data between 
computers —without a detour onto paper. So 
the sender or receiver can revise information 
easily. Without rekeying the document. 

And you can be sure what you send is 
exactly what’s received. With no blurred or 
lost pages. 

Flexibility and accuracy, right 
from your terminal 

Day or night, you can transmit information 
straight to another PC, fax or telex machine 
in seconds. From simple messages to spread¬ 
sheets to computer files. Within your office 
or to other businesses. 

Most important, EasyLink fits right in with 
your computer and office communication 
systems. So you can use all your options to 
your best advantage. 


EasyLink means efficiency 

It simplifies communication and frees valu¬ 
able employee time. And that saves money. 
What’s more, the low cost of sending an 
EasyLink message is comparable to the cost 
of a postage stamp. And there are no compli¬ 
cated procedures. 

Western Union—a leader 
in electronic communication 

With EasyLink, Western Union brings 
proven reliability to today’s newest technol¬ 
ogy. And we’re bringing you added value as 
well, with EasyLink services like InfoMaster® 
—the largest electronic business library with 
over 8G0 databases. 

EasyLink goes further than fax to help you 
do business better. To learn more, or to find 
out how much your business can save, 
return the coupon. Or call: 

1-800-247-1373, ext. 7032 


YES, I want to know more 

Show me how EasyLink can help my business 
communicate more efficiently and economically. 
Name 


Company _ 

Bus. Address _ 

City/State/Zip _ 

Bus. Phone () 

Mall to: Western Union EasyLink 

RO. Box 37472 
Omaha, Nebraska 68137 

Or call: 1-800-247-1373, ext. 7032 


TOG OBEYOND 
THE FAX 
YOU NEED EASYUNK 


J 
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New Developments 


Issues, products 


and advances 


that help create 


new opportunities 


for high-tech 


businesses 


■ Baking soda makes coal 
bum more cleanly 

■ New tests improve detection 
of gum disease 

■ Robots move from the 
factory to the boardroom 



Antisubmarine warfare spending will grow despite defense cutbacks. 


Defense Electronics 
To Escape Cuts 

H igh-priority seg¬ 
ments of the defense 
industry, especially electron¬ 
ics, could prosper even as the 
U.S. government cuts back 
on overall defense spending. 

Wall Street analysts ex¬ 
pect budget cuts to force the 
government to limit pur¬ 
chases of new planes, mis¬ 
siles, and ships, making it 
even more important to up¬ 
grade existing systems. Cut¬ 
backs in large capital pur¬ 
chases would hurt larger 
defense contractors, but 
could benefit small, special¬ 
ized electronics firms that 
make state-of-the-art equip¬ 
ment for both new and exist¬ 
ing weapons. Analysts also 
predict that defense-elec¬ 
tronics companies will be 
able to take advantage of the 
efficiency of advanced, low- 
maintenance electronic sys¬ 
tems to win deals over older 
technologies. 

The Soviet Union’s three- 
to-one advantage in subma¬ 
rines makes antisubmarine 
warfare one of the highest 
priority areas, according to 
analyst Stuart Levine at 
Gruntal & Co. Levine esti¬ 
mates that the Defense De¬ 
partment has allocated as 
much as $15 billion for sub¬ 
marines and related sys¬ 
tems; he says the budget for 
defense electronics and anti¬ 
submarine warfare could in¬ 
crease 15 percent per year. 

Levine says quieter new 
Soviet subs make the need 


for sophisticated submarine 
tracking devices unavoid¬ 
able. Companies that manu¬ 
facture these new subma¬ 
rine warning and tracking 
devices, such as Loral Corp. 
and Diagnostic Systems Inc., 
are beginning to generate in¬ 
vestor enthusiasm. 

To boost the company’s 
antisubmarine warfare oper¬ 
ations, New York-based Lor¬ 
al recently purchased Good¬ 
year Aerospace Corp. for 


News From the 
TPA Battlefront 

D ESPITE brisk initial 
sales of Genentech’s 
new drug that dissolves 
blood clots, experts predict 
its market will be smaller 
than expected. 

Recently approved by the 
Food & Drug Administra¬ 
tion, Genentech’s Activase is 
a tissue plasminogen activa¬ 
tor (TPA), which doctors can 
use to dissolve the clots that 


$588 million. The Goodyear 
unit produces missile guid¬ 
ance and sonar systems. 

Meanwhile, Diagnostic/ 
Retrieval Systems Inc. of 
Oakland, N. J., which makes 
an acoustic video-processor 
display designed to detect 
the quieter Soviet subs, re¬ 
cently won a contract that 
Oppenheimer & Co. analyst 
Michael Lauer estimates 
could generate $50 million in 
revenues by 1992. 


trigger heart attacks. The 
drug was expected to be the 
first entrant in a market 
worth $500 million to $1 bil¬ 
lion. But even though Genen- 
tech enjoyed strong sales 
upon FDA approval late last 
year, some observers soon 
halved their estimates of its 
long-term market potential. 
For example, James McCa- 
mant, editor of the newslet¬ 
ter Medical Technology 
Stock Letter, now sees a 
market of about $200 million 
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Superchargers will join turbochargers to give car performance a kick. 


to $300 million for the drug. 

In part, these lower esti¬ 
mates reflect overblown ex¬ 
pectations earlier in the 
drug’s history. But they also 
take into account the surpris¬ 
ing effectiveness of other 
clot-dissolving drugs, called 
thrombolytics. 

One such drug is Eminase, 
developed by Beecham Labo¬ 
ratories. Eminase seems to 
be just as effective as Acti- 
vase, but produces fewer 
side effects such as bleeding 
and allergic reactions. David 
Webber, editor of the Bio¬ 
tech Investor newsletter, 
thinks Eminase could be ap¬ 
proved in the United States 
as early as 1989. 

The FDA’s delay in approv¬ 
ing Activase also could give 
a boost to competing TPA de¬ 
velopers. The next contender 
is likely to be a version of 
TPA developed by Genetics 
Institute and sold by Bur¬ 
roughs Wellcome; this prod¬ 
uct could reach the market in 
12 to 18 months. 

Meanwhile, Integrated 
Genetics of Cambridge, 
Mass., has developed a way 
to produce proteins such as 


TPA in mouse milk. The com¬ 
pany has applied for a patent 
on the process, and will soon 
begin work on producing 
TPA in goat’s milk, which 
would yield higher quanti¬ 
ties of the drug. According 
to a company spokesman, 
producing TPA in milk could 
help save the $25 million to 
$50 million cost of new TPA 
manufacturing facilities. 
But Integrated Genetics’ 
product is still several years 
away, and competitors may 
already have conventional 
manufacturing facilities in 
place by the time the milk- 
borne TPA hits the market. 


Superchargers 
Under the Hood 

— S GASOLINE prices re¬ 
main low, the consum¬ 
er backlash against fuel-effi¬ 
cient but boring automobiles 
continues to grow. As car- 
makers search for new ways 
to boost the power of small 
engines, many are turning to 
supercharging. 

By 1992, 4 percent of all 
the cars sold in the United 


States—about 400,000 vehi¬ 
cles—will have supercharg¬ 
ers, according to a survey of 
automobile executives con¬ 
ducted by the Office of the 
Study of Automotive Trans¬ 
portation at the University 
of Michigan. Superchargers’ 
companion technology, tur¬ 
bocharging, will turn up on 
10 percent of new cars by 
then, the study predicts. 

Like a turbocharger, a su¬ 
percharger uses a compres¬ 
sor to pump air into the en¬ 
gine, providing more oxygen 
for combustion. But because 
a turbocharger uses the en¬ 
gine’s exhaust to power the 
compressor, the driver must 
wait a moment before the ex¬ 


tra power kicks in. Super¬ 
chargers use the engine it¬ 
self, so they work immedi¬ 
ately and are expected to im¬ 
press driving enthusiasts. 

The first supercharged car 
in the United States is Toyo¬ 
ta’s 1988 MR-2. Among U.S. 
companies, Cleveland-based 
Eaton Corp. has perfected a 
system that it says Ford will 
install on some Thunderbird 
models in 1989. 

Entrepreneurs may also 
find a place in the market. 
For instance, Milbum Re¬ 
search in Boulder, Colo., has 
developed a supercharger 
that automatically varies the 
amount of boost it delivers 
depending on engine load. 


Space Station 
Still Not Set 

N ASA HAS finally cho¬ 
sen the contractors to 
build the first stage of the 
space station, but many ob¬ 
servers question whether 
the station will be built ac¬ 
cording to current plans. 

Congress will allot only 
half the money NASA needs 
to complete the station as 
planned, predicts John Pike, 
associate director for space 
policy at the Federation of 
American Scientists in 
Washington, D.C. After a 
protracted, expensive bid¬ 
ding process (see “Space Sta¬ 
tion Business,” Aug. 1987), 
NASA awarded contracts 
worth $1.9 billion to McDon- 



Space station changes continue after NASA awards initial contracts. 


nell Douglas, $1.6 billion to 
Rocketdyne, $800 million to 
GE, and $750 million to 
Boeing. Other competitors, 
including Martin Marietta 
and Rockwell International, 
got nothing at all. 


Construction is scheduled 
to start in 1994, but Pike says 
NASA will have to extend the 
program to stretch the avail¬ 
able dollars. Pike points out 
that NASA has altered its de¬ 
signs three times in the last 


three years, and expects 
changes to continue. 

First Boston aerospace an¬ 
alyst Christopher Demisch 
agrees that a lack of clear 
priorities in the Reagan ad¬ 
ministration will probably 
lead to cuts in the space sta¬ 
tion’s budget. 

Observers say the compa¬ 
nies that won awards late 
last year will remain in the g 
driver’s seat no matter what § 
changes NASA makes in the § 
program. Boeing says it 
plans to work on its part of 
the plan as it now stands, 
without anticipating any 
changes. But Rocketdyne ac¬ 
knowledges that changes 
are likely and intends to do 
its best to keep up with lead¬ 
ing-edge technology. 















■ NEW DEVELOPMENTS ■ 


Putting the Bite 
On Gum Disease 

WO COMPANIES have 
developed tests to diag¬ 
nose a gum and tooth afflic¬ 
tion that affects more than 
50 million Americans. 

Most dentists detect perio¬ 
dontitis, which can cause the 
loss of infected teeth, by 
looking for red or bleeding 
gums. But a new type of test 
should prove more conclu¬ 
sive by using paper points in¬ 
serted at the base of a tooth, 
where disease-causing bac¬ 
teria live. Enzymes or DNA 
probes on the points detect 
the active bacteria. 

The DMDX test from Bio- 
technica Diagnostics in Cam¬ 
bridge, Mass., has been on 



New test points out periodontitis. 


the market since early last 
year. It lets dentists test 
four teeth for three types of 
bacteria—generally enough 
to indicate whether active 
bacteria are present, accord¬ 
ing to the company. Howev¬ 
er, dentists must send the 
points back to Biotechnica 
for analysis; results take two 
or three days. The test costs 
about $60 for the first two 


sites and $25 for each addi¬ 
tional tooth tested. 

Both Biotechnica and San 
Diego-based Xytronyx Inc. 
are working on test kits that 
dentists can analyze in their 
own offices. Colgate Palm¬ 
olive expects to file for Food 
& Drug Administration ap¬ 
proval later this year for an 
in-office kit developed by Xy¬ 
tronyx. This test also uses 
paper points inserted be¬ 
tween the gums and teeth, 
but the dentist adds a re¬ 
agent that causes the points 
to change color to indicate 
active disease. Biotechnica’s 
in-office kit is still a few 
years away. 

No prices have been set 
for the in-office tests, but ob¬ 
servers expect they will be 



Making Coal 
Come Clean 

M ost coal-fired 

power plants belch 
smoke laden with sulfur di¬ 
oxide, which results in the 
formation of sulfuric acid— 
the nasty stuff in the acid 
rain blamed for killing fish in 
scores of lakes throughout 
the Northeast. 

The dream of burning rel¬ 
atively cheap and abundant 
coal without adverse effects 
is inspiring two fresh ap¬ 
proaches. The first involves 


a partnership between In¬ 
dustrial Resources and CRS 
Sirrine Inc., which have de¬ 
veloped a plan to inject coal 
smoke with a powder of sodi¬ 
um bicarbonate—common 
baking soda. The polluting 
molecules react to form solid 
particles that fall into the 
ash. Earlier attempts to use 
this technique were stymied 
by the high cost of sodium 
bicarbonate. But Denver- 
based Industrial Resources 
owns the rights to large sodi¬ 
um-bicarbonate deposits in 
Colorado, and has developed 


a way to mine billions of tons 
of the material by pumping 
water into the ground. 

Working with Houston- 
based engineering contrac¬ 
tor CRS Sirrine, Industrial 
Resources aims to market 
the pollution-fighting tech¬ 
nology to utility companies. 
The equipment needed to dis¬ 
pense the $300-per-ton bak¬ 
ing soda would cost about $1 
million per plant. 

In the second approach, 
the U.S. Energy Department 
is funding a $1.3-million test 
of a cross-flow ceramic tech¬ 
nology at Westinghouse 
Electric’s Pittsburgh Re¬ 
search and Development 
Center. In contrast to cur¬ 
rent techniques, the new 
technology attempts to clean 
emission gases while they’re 
still hot, increasing efficien¬ 
cy. The process should work 
with such new ways of burn¬ 
ing coal as coal gasification, 
coal-gas fed fuel cells, and 
combustion turbines, where 
temperatures exceed 1,000 
degrees Fahrenheit. The fil¬ 
ter passes dirty gases over 
porous sheets of ceramic 
tiles that trap contaminants. 


competitive with Biotechni¬ 
ca’s existing test. Keeping 
the price down is important. 

If the cost of the test doesn’t H 
significantly change the fee § 
a doctor charges for a check- | 
up, the kits could enjoy a tre- 1 
mendous market and help | 
save the millions of teeth lost § 
each year to periodontitis. 


Robots Enliven 
Business Meetings 

B Y NOW, MOST people 
have seen a robot, but 
the machines can still be 
show-stoppers. International 
Robotics builds six-foot ro¬ 
bots that have been used by 
such companies as IBM, 
Proctor & Gamble, General 
Electric, and Sony to give 
speeches at seminars, pro¬ 
mote products, or conduct 
press interviews. 

Robots are especially suit¬ 
ed to discuss sensitive issues 
such as religion or politics, 
says Robert Doomick, presi¬ 
dent of International Robot¬ 
ics. “You forgive a robot’s 
candor as you would a 
child’s,” he says. For exam¬ 
ple, the Stroh Brewery Com¬ 
pany uses the robots to dis¬ 
cuss with its retailers ways 
to deal with alcohol abuse. 

The robots are controlled 
remotely by actors who ap¬ 
pear to be part of the audi¬ 
ence. The actor enters com¬ 
mands using a hand-held 
computer equipped with a 
tiny keyboard, and a wire- 
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less guidance device sends 
digitally coded signals to the 
robot. The commands are 
coded to keep the robot from 
picking up random instruc¬ 
tions from passing taxis or 
other radios in the area. 

The New York-based com¬ 
pany rents its robots, actor 
included, for $3,600 a day. 
Volume discounts can lower 
the price to $2,200, and after 
60 days a company can get a 
contract preventing its robot 
from working for competi¬ 
tors. International Robotics 
has sold 12 robots, which 
cost more than $200,000 each 
and take six months to build. 


■ Small pillows and tight 
seats often foil attempts to 
grab a good night’s rest on 
long airplane flights, but 
travelers may soon have an 
alternative. By 1992, Air¬ 
bus Industrie, a European 
consortium of aircraft man¬ 
ufacturers based in Tou¬ 
louse, France, plans to of¬ 
fer air beds built into re¬ 
movable containers that 
will fit in the cargo hold of 
its A-340 airplane. Each 
container would have five 
beds, a changing room, an 
entertainment center, a re¬ 
frigerator, and a bar for a 
nightcap at 30,000 feet. 
Eventually, frequent fly¬ 
ers might buy their own 
containers; four containers 
could be linked together to 


Paper Batteries 
From Japan 

WO JAPANESE compa¬ 
nies have combined to 
develop a solid, paper-like 
conductor to replace liquid 
conductors in batteries for 
electronic products. 

Matsushita Electric Indus¬ 
trial of Secaucus, N.J., 
worked with Japan Synthetic 
Rubber of Tokyo to revive 
the notion of paper electro¬ 
lytes. The concept was pio¬ 
neered 15 years ago by a 
failed joint venture of Gould 
Co. of Rolling Meadows, Ill., 
and Rockwell International. 


form a 20-person suite. No 
airlines have yet ordered 
the air beds, but Airbus In¬ 
dustrie says several carri¬ 
ers have expressed interest 
in the concept, especially 
for flights to the Orient. 

■ Medical patches that ad¬ 
minister drugs gradually 
through the skin originally 
used porous membranes to 
transfer the medication. 
Soon, many patches will 
use tiny electric currents to 
push protein molecules into 
the body. Both kinds of 
patches deliver a constant 
supply of medication, but 
an improved version pat¬ 
ented by Drug Delivery 
Systems Inc. of New York 
will use a chemical sensor 
to determine when to ad- 


The paper conductors, due 
on the market in two years, 
will help build smaller, more 
powerful batteries for use in 
advanced electronics. The 
conductors don’t need con¬ 
tainers as do liquid electro¬ 
lytes, and they’ll be thin and 
flexible enough to fit in tight 
spaces within a battery. 
Also, unlike chemical con¬ 
ductors, self-insulating pa¬ 
per electrolytes don’t need 
bulky insulators to keep pos¬ 
itive and negative charges 
separate. Maintenance-free 
paper does not leak or evapo¬ 
rate and works at a wide 
range of temperatures and 


minister the drug. Dr. Rob¬ 
ert Meyer, a director at 
Drug Delivery Systems 
and chief of pharmacology 
at North Shore University 
Hospital in Manhasset, 
N.Y., says the sensor patch 
could regulate the delivery 
of drugs for asthma, diabe¬ 
tes, and heart disease. 

■ U.S. companies are bet¬ 
ting that thin-film diamond 
technology will profoundly 
affect industrial processes 
in fields ranging from elec¬ 
tronics, laser optics, and 
communications to ma¬ 
chine tools. Crystallume of 
Palo Alto, Calif., was one of 
the first to join the rush to 
commercialize the technol¬ 
ogy and perfect the process 
for making the films. The 
basic process creates a mist 
of diamond droplets by 
heating methane and treat¬ 
ed hydrogen in a near vacu¬ 
um to about 800 degrees 
Centigrade. This mist can 
then be used to coat vari¬ 
ous items. The film would 
yield scissors and scalpels 
with a finer edge that stays 
sharp a lifetime. Computer 
memory disks coated with 
the film would be less 


pressures, making it useful 
for space applications. 

Battery makers will use 
paper electrolytes in primary 
batteries, rechargeable sec¬ 
ondary batteries, solid-state 
batteries for semiconductor 
devices with memories, mi¬ 
croelectronic power sup¬ 
plies, backup power supplies 
for electronic equipment, 
and liquid-crystal televisions 
now under development. 

Meanwhile, research on 
similar polymer electrolytes, 
which would have many of 
the same uses as paper con¬ 
ductors, is underway in Can¬ 
ada and Europe. 


prone to errors, and coated 
integrated-circuit chips 
would shed heat better 
than ordinary silicon chips. 
These hearty chips could be 
packed closer together to 
make faster computers, 
and could survive in hostile 
environments such as jet 
engines. However, the new 
coated microchips will not 
be available for at least five 
to seven years. 

■ The U.S. Patent Office 
has created a limited class 
of patents for those who 
don’t need or can’t afford a 
full patent. For about $400, 
one-fifth the cost of a stan¬ 
dard patent, inventors can 
get a Statutory Invention 
Registration (SIR). The 
Patent Office applies less 
rigorous standards to SIRs 
and grants them in about 
eight months, almost a 
year and a half sooner than 
patents. Even though SIR 
holders cannot sue to pre¬ 
vent a subsequent patent 
holder from marketing 
their idea, and probably are 
not protected from suits, 
an SIR does act as a public 
disclosure of an idea as of 
the filing date. 



Air beds from a French company will fit in the cargo hold of a jetliner. 


ALSO WORTH NOTING 
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dreds of thousands of readers of High 
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They want to profit from trends that 
are transforming our lives and busi- 
nesses ; and they know Hi gh Tech ¬ 
nolo g y Business is must reading to 
help them profit. 
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minds ; giving you the edge on the 
future. 
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COMPUTERS 


Looking Good On Paper 

COMPANIES TRY TO SHARPEN 
THE PRINTED IMAGE 


■ By Andrew M.Seybold 

D URING THE PAST few years, 
as desktop-computer users 
have come to recognize the vi¬ 
tal role visual images play in business 
communications, the ability to display 
those images on the screen has kept 
pace with their needs. In the IBM-com¬ 
patible world, two display standards 
have emerged—the Enhanced 
Graphics Adapter (EGA), which 
provides very good text and 
graphic resolution, and the Video 
Graphics Array (VGA), which pro¬ 
vides resolutions as sharp as 
640 x 480 dots per inch and pro¬ 
duces as many as 256 colors. 

Despite these advances, many 
business users are less than satis¬ 
fied with their computer’s ability 
to communicate visually. The rea¬ 
son is simple: The ability to pro¬ 
duce hard copy from a computer 
| has not advanced nearly as quickly 
S as the ability to display images. In 
| other words, the clarity that users 
° can achieve on their computer 
screens cannot be duplicated on pa¬ 
per—at least not easily and economical¬ 
ly. Reasonably priced printer products 
have not been available to do the job. 

Today’s affordable laser printers can 
produce black-and-white images at res¬ 
olutions to 300 dots per inch, and some 
printers based on inkjet or thermal 
technologies can produce 300-dot-per- 
inch color output. But this is a far cry 
from the high resolutions that can be 
achieved on computer screens. It’s pos¬ 
sible to convert computer graphics to 
35-millimeter slides or even to video¬ 
tape, but such devices are intended 
more for presentation materials than 
for everyday images. 

The problems this mismatch creates 
take various forms. For example, con¬ 
sider the plight of someone who has cre¬ 
ated a complex image that can be dis¬ 
played on a computer screen in a 


multitude of colors. When the person 
prints that image onto paper, the result 
is bound to be disappointing. The 
abrupt switch to black and white and 
lower resolution will almost certainly 
reduce the image’s impact, and may 
even destroy its meaning altogether. 
With some software-hardware combina¬ 
tions, a nice round pie chart on screen 
can turn into a distressing oval on paper. 



Fortunately, progress is being made 
on several fronts. Challenged by the 
rapid advances being made in displays, 
companies that sell printers and other 
output devices are moving quickly to 
close the gap. The advent of new screen 
technologies that rely less on the hard¬ 
ware portion of output devices will help 
improve printer technology at a faster 
pace. Even so, the fact that computer 
hardware is advancing so rapidly en¬ 
sures a continued discrepancy between 
display and output. 

Companies that sell printers face a 
challenging future. To bridge the gap 
between the image quality that can be 
achieved on screen and that which can 
be printed, these manufacturers must 
find some way to provide reasonably 
priced (under $10,000), higher-resolu¬ 
tion output devices that can produce 
better-quality color images. 


Among the companies making head¬ 
way is QMS of Mobile, Ala., which has li¬ 
censed Adobe Systems’ color Post¬ 
Script, the page-description language 
that is becoming an industry standard. 
Last fall, QMS introduced the first ther¬ 
mal color printer to work with Post¬ 
Script, which it plans to ship this spring. 
Unfortunately, the cost of the Post¬ 
Script controller card means the printer 
will probably cost more than 
$10,000. Tektronix has announced 
an $8,500 thermal color printer, 
but it does not support PostScript 
and therefore cannot take advan¬ 
tage of the market created by that 
emerging standard. 

These printers cost more than 
many desktop-computer users can 
justify spending. Even so, both 
QMS and Tektronix are moving in 
the right direction, and it’s clear 
they will continue to do so. It’s also 
safe to assume that these trail- 
blazers will be followed by other 
companies, among them Hewlett- 
Packard and Toshiba. 

Other options being explored in¬ 
clude the addition of gray scales to ex¬ 
isting 300-dot-per-inch monochrome 
printers, and an increase in laser-print¬ 
er resolution from 300 dots per inch to 
between 400 and 600 dots per inch. 
Eventually, printers that offer resolu¬ 
tions of 600 dots per inch or more will 
become widely available. 

These advances will have a profound 
impact on office communications, be¬ 
cause they will let business users send 
graphic images and other visual ele¬ 
ments from their desktop computers. 
Within a relatively short time, the use 
of charts and other visual enhance¬ 
ments will probably supplant straight 
text-based reporting as the preferred 
mode of business communication. B 


Andrew M. Seybold is editor-in-chief of 
Andrew Seybold’s Outlook on Professional 
Computing, a California-based newsletter. 
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JAPAN WATCH 


Memory For Microwaves 

BETTER COMPUTER CHIPS CREATE 
SMARTER APPLIANCES 


■ By Robert Chapman Wood 

T HE FURIOUS PACE of random- 
access-memory (RAM) chip de¬ 
velopment in Japan indicates 
how the country’s vision of the future 
extends beyond computers to the use of 
such chips in consumer products rang¬ 
ing from television sets to ovens. 

Although charges of “dumping” arti¬ 
ficially low-priced chips on the U.S. 
market have slowed their intro¬ 
duction on this side of the Pacific, 
Japan’s electronics giants are 
pushing semiconductor technolo¬ 
gy ahead faster than ever. “In the 
past, the density of memory chips 
quadrupled perhaps every three or 
four years,” says Keiji Tachikawa, 
president of Nippon Telegraph 
and Telephone (NTT) America. “In 
the future, we will see it quadruple 
maybe every two years.” 

That implies a substantial in¬ 
crease in the already awesome 
pace of improvement in memory 
capability. Tachikawa predicts 
that 1-gigabit RAM chips—able to 
store a billion bits of information, or 
about 16,000 times as much as today’s 
standard 64-kilobit chips—will be on the 
market within 10 years. A 64-kilobit 
chip, for example, can store one second 
of digital audio, whereas a 1-gigabit 
chip could hold 4)4 hours’ worth of digi¬ 
tal sound. NTT, which does not manu¬ 
facture chips but conducts a great deal 
of basic research in cooperation with 
many of Japan’s industrial giants, 
showed a prototype of a 16-megabit 
RAM, able to store 256 times as much 
as the 64-kilobit chip, at the Interna¬ 
tional Solid State Circuits Conference 
in February 1987. Meanwhile, U.S. 
manufacturers introduced prototypes 
of less powerful 4-megabit RAM chips. 

The Japanese vision of the future of 
RAM will put megabits of memory in 
major appliances. “The Japanese are 
focusing on three major technologies 


that they want to add to their high-end 
appliances: optical storage, voice rec¬ 
ognition, and video image processing,” 
says Sheridan Tatsuno, an analyst with 
the market-research firm Dataquest. 
“These technologies require lots of 
cheap memory. I asked a JVC executive 
what Japan was going to do with high- 
capacity memory chips, and he told me, 
‘When we can get a 64-megabit RAM at 


$3,1 will stuff my boxes with it.’ ” 

A chip that holds 64 megabits could 
satisfy all the memory requirements 
for one of today’s minicomputers, but 
NTT’s Tachikawa and other spokesmen 
for Japanese companies confirm that 
they hope to put that much memory 
power in everyday consumer products. 
A television or VCR equipped with such 
a chip could, for example, let consum¬ 
ers process video and sound with more 
sophistication than professional stu¬ 
dios possess today. Consumers could 
enlarge portions of the images on their 
screens, edit their own video record¬ 
ings, order “instant replays,” and en¬ 
joy new kinds of interactive games and 
educational software. 

A microwave oven with a multiple- 
megabit mind might be able to con¬ 
verse with the cook in ordinary English 
or Japanese. Moreover, cooking de¬ 


vices that contain megabits of RAM 
would be much more useful than to¬ 
day’s “dumb” stoves. An early indica¬ 
tion is the automatic bread-baking sys¬ 
tem Panasonic introduced last year. 
This baker relies on a microprocessor 
and memory chips to control the proc¬ 
ess of converting flour, yeast, and wa¬ 
ter into warm loaves of fresh bread. 

Japanese manufacturers such as Hi¬ 
tachi, Toshiba, NEC, Sony, and 
Matsushita will probably domi¬ 
nate the production of these new 
high-density memory chips, and 
of the smart appliances they will 
make possible. This plays to Japa¬ 
nese strengths: organizing mas¬ 
sive technological efforts involv¬ 
ing thousands of engineers at 
many companies, making many 
incremental improvements, and 
running smooth high-volume 
manufacturing processes. 

But cheap RAM chips and other 
inexpensive semiconductors could 
also offer an array of opportuni¬ 
ties for U.S. entrepreneurs. These 
opportunities will range from 
making and marketing software to 
producing the wide variety of special¬ 
ized devices that the new components 
will make possible. Software sales and 
sales of industrial high-tech prod¬ 
ucts—where U.S. companies can hope 
to remain competitive—promise to 
grow far faster in dollar terms and of¬ 
fer the potential for higher profit mar¬ 
gins than will sales of memory chips 
and super-smart appliances. 

However, the U.S. government will 
have to take care that protectionist at¬ 
tempts to shield domestic chip produc¬ 
ers from Japanese competition don’t 
deprive U.S. entrepreneurs of access to 
the technology they’ll need to compete 
in world markets. ■ 


Robert Chapman Wood is an analyst 
and business consultant who specializes 
in technology and the Japanese economy. 
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GET THE LATEST SCOOP 
ON HIGH TECHNOLOGY 
EVERY BUSINESS DAY 


Right now, you're reading High 
Technology Business, the most com¬ 
prehensive magazine devoted to 
high technology and its impact on 
business and investment. At press 
time, this issue was as up-to-date and 
relevant to current market and busi¬ 
ness conditions as possible. But "high 
technology" is such a dynamic field, 
there's something new happening 
every single day. So we invite you 
to keep up with late breaking devel¬ 
opments by watching the High 
Technology Business Minute, on 
Financial News Network, television's 
leading source for business and 
investment news. 

In addition to the breaking news, 
we offer interviews with leaders and 
experts i n high technology b usiness. 
So for in-depth analysis and interpre¬ 
tation of trends, keep reading High 
Technology Business. And for the latest 
scoop on high technology business, 
watch the High Technology Business 
Minute at 1:45 PM and 4:50 PM ET, 
weekdays on FNN. 

Check cable listings for 
your FNN channel. 
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THE LAW 


Patents Safeguard Software 

POWERFUL PROTECTION TAKES 
TIME AND MONEY 


■ By Steven J. Frank 

P ATENTS CAN BE a powerful 
safeguard for software compa¬ 
nies. Unlike other modes of 
protection, a patent covers the pro¬ 
gram’s function, not just the form it 
takes. But because of the expense and 
delays involved, patents are not for ev¬ 
eryone or for every computer program. 

The appeal of a patent lies in its 
strength—patent owners can stop 
others from using, making, or sell¬ 
ing their inventions for 17 years. 
Subsequent independent creation 
can get around copyright prohibi¬ 
tions, and reverse engineering can 
expose a trade secret, but even in¬ 
dependently written software can 
be held to infringe a patent. 

Many kinds of software pro¬ 
grams can be patented. The Pat¬ 
ent and Trademark Office, which 
once opposed software patents for 
| fear of an onslaught of unfamiliar 
| applications, has had a change of 
| heart; last year it processed about 
= 4,000 software patent applica¬ 
tions. Patents now cover such diverse 
items as accounting software, manu¬ 
facturing-control systems, investment- 
analysis packages, and artificial-intelli¬ 
gence programs. 

Despite the Patent and Trademark 
Office’s growing acceptance of soft¬ 
ware patents, not all programs qualify. 
The Patent Act applies only to certain 
categories of invention, and the Su¬ 
preme Court has restricted the kinds 
and form of software eligible for patent 
consideration. For stand-alone soft¬ 
ware, the program cannot be based on a 
law of nature or state a mathematical 
algorithm. Also, all patentable inven¬ 
tions must be novel and not obvious to a 
skilled practitioner in the field. 

Computer programs that are part of 
some larger process have an easier 
time. An invention will not be rendered 
unpatentable merely because its soft¬ 


ware component does not qualify for a 
patent on its own. 

But even after a patent is granted, it 
doesn’t offer iron-clad protection. The 
Patent and Trademark Office has had 
trouble determining whether a given 
piece of software is truly novel. Despite 
patent approval, the holder remains vul¬ 
nerable if someone can later show that 
the claims had already been described 



in a printed publication, or were known 
or in use by others in this country, be¬ 
fore the patent holder invented them. 

Cost is another consideration. Appli¬ 
cation and maintenance fees for a soft¬ 
ware patent can amount to more than 
$3,000 over the life of a patent, and legal 
expenses can double or triple this fig¬ 
ure. The patent approval process may 
take as long as two to five years, mak¬ 
ing patents ineffective for programs 
with a short market lifespan. 

Despite these problems, the strength 
of patents means most companies will 
use them where other forms of protec¬ 
tion fail, and to protect parts of emerg¬ 
ing technologies. 

Copyrights cost much less than pat¬ 
ents and provide long-term protection. 
However, a copyright covers only pro¬ 
gram coding and certain design ele¬ 
ments. Although recent court decisions 


have extended that protection some¬ 
what (see “ ‘Look and Feel’ Lawsuits,” 
Oct. 1987), copyright protection may 
still prove inadequate for software that 
is novel in function rather than form. 
For example, the software landscape 
might be a lot less crowded if the first 
company to develop spreadsheet pro¬ 
grams had obtained a patent. 

When developing new technologies, 
computer companies can also use 
patents to block the path of com¬ 
petitors. Even if the company is 
not ready to exploit the technology 
it has invented, a patent on the 
software will keep others from 
getting there first. 

On the other side of the fence, 
software designers must now be¬ 
ware the existence of competing 
products patented by others. Go¬ 
ing to market with a similar prod¬ 
uct, even if it was invented inde¬ 
pendently, could result in an 
expensive infringement lawsuit. 

And as patent law solidifies 
regarding software, the industry 
must decide the larger issue of 
whether patent protection is ultimately 
a good thing. Will the widespread use of 
software patents, which give the owner 
what amounts to a 17-year monopoly, 
have a negative impact on competition, 
concentrating market power in the 
hands of a few large companies? Or will 
the long waiting period, coupled with 
the legal guidelines that limit the uni¬ 
verse of patentable computer pro¬ 
grams, confine the use of patents to 
large-scale software projects that do 
not threaten the vitality of the market 
as a whole? The answers may not be 
known for some time, but the arrival of 
patents into the mainstream of soft¬ 
ware protection is already a reality. ■ 


Steven J. Frank, who practices law with 
the Boston firm of Nutter, McClennen & 
Fish, has written a number of articles 
on computers and the law. 
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Where 
Wnture 
Capital 
Is Investing 
Now 


Technology companies can still find 
funds, hut the rules have changed 

BY FREDRIC PAUL 


XT 

| I IGH-TECHNOLOGY STARTUP companies face a 

Jfc ;tl market for venture-capital dollars that has changed 

significantly compared to the situation that con¬ 
fronted such companies less than one year ago. 

According to an exclusive HIGH TECHNOLOGY BUSINESS survey of 
more than 200 venture-capital firms, the stock-market crash of 1987 will 
make it more difficult for capital-intensive companies such as computer- 
hardware manufacturers to get the funding they need, leaving medical 
equipment, biotechnology, and communications as the hottest indus¬ 
tries for venture capital in 1988. 

With the depressed stock market dimming the promise of a big pay¬ 
off, most venture-capital firms say they expect to see fewer new compa¬ 
nies formed this year. Many firms say they will put more money into lat¬ 
er-stage financing of existing companies, and explore the public market. 

Apart from a drop in interest in computer hardware, the areas that at¬ 
tracted the most venture-capital interest in 1987—computers, communi¬ 
cations, medical equipment, and biotechnology—will continue to domi- 
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Nissan Boury of Warburg, Pincus, the largest venture- 
capital firm, predicts “a needed correction. ” 


nate 1988. But although computer ventures held the spotlight 
last year, they must now share it with other industries. While 
communications, medical equipment, and biotechnology 
seem to be holding steady, the number of venture-capital 
firms that say they specialize in the computer industry fell by 
34 percent from 1987 to 1988. 

O n the financial front, now that the lure of lucrative 
initial public offerings has faded, existing companies 
must compete for a limited supply of capital that was 
also depleted in the crash. In most cases, companies 
will have to pay more for their money, and marginal deals may 
have trouble finding funds under any circumstances. 

For venture capitalists with cash in the bank, the new mar¬ 
ket means bargains galore, and firms are moving to take ad¬ 
vantage of the opportunities. In the HIGH TECHNOLOGY 
BUSINESS survey, firms that indicate they plan to increase 
high-technology investments this year outnumber those that 
plan to cut investments four to one, although the vast major¬ 
ity of respondents say their investments will remain constant. 
Of the more than 200 firms responding to the survey, 54 say 
their spending will go up, 13 say they will cut spending, and 
141 indicate a relatively constant level. Overall, estimated ven¬ 
ture-capital investment rose to more than $3 billion in 1987, 
and is expected to stay at least at that level in 1988. 


Where will the money go? Of the 209 
survey respondents, 62 name computers 
as the high-technology industry where 
they plan to invest the most money in 
1988, but that’s down more than a third 
from the 94 firms that say they put most 
of their money in computers last year. 
Seventy-seven name computers as an in¬ 
dustry they expect to be “hot” in 1988, 
another 72 respondents give the comput¬ 
er industry only a “lukewarm” rating, 
and 12 say the industry will not attract 
much attention at all this year. Twenty- 
four respondents pick computers and 
computer-related technologies to receive 
special attention from venture-capital 
firms in 1988. 

Most blame high capital requirements 
for the loss of interest in computers. 
When the stock market crashed last Oc¬ 
tober, the free-fall wiped out as much as 
$1 trillion in capital. The loss of that 
wealth is expected to cut deepest at com¬ 
panies that need large chunks of capital. 

“Margins have thinned out, competi¬ 
tion is severe, and costs are high” in com¬ 
puter hardware, says John Baker, a part¬ 
ner at Allen Patricoff Associates. Under 
such conditions, computer companies 
don’t have good long-term prospects, he 
says: “It’s hard to make enough on your 
first product to fund the second genera¬ 
tion of products.” 

Deals involving products such as mini¬ 
supercomputers will be “hard to do right 
now,” says G. Bradford Jones, a general 
partner at Brentwood Associates. It’s dif- 
ficult to see a good return on investment if 
it takes $30 million to put a company in the black. “At current 
valuations, you can’t make any money,” he complains. 

Nevertheless, the venture-capital industry is expected to 
pour as much money into computer companies as into any 
other industry. Some companies are intensifying their efforts 
in the field. For example, general partner Arthur Marks of 
New Enterprise Associates says, “We’ll be looking harder 
for computer-related deals,” because he hasn’t seen much 
new there in the last few years. 

Although many venture capitalists seem wary of computer 
hardware in general, specialty areas within the computer in¬ 
dustry are attracting growing interest. For example, parallel 
processing has been exploding in the last couple of years, ac¬ 
cording to Daniel Haggerty, president of Norwest Venture 
Capital Management, and he expects that trend to continue 
this year. “I see large-capacity mainframes making tremen¬ 
dous strides in performance and enjoying downward trends 
in price,” he says. 

Computer-service companies are also solid, says Andy 
Paul, a partner at Welsh, Carson, Anderson, and Stowe, 
which concentrates on leveraged buyouts. Because service 
companies charge on an ongoing basis, says Paul, they can 
predict 90 percent of their revenue ahead of time. “When you 
sell widgets,” he says, “even if you sold 100 million the year 
before, you start at ground zero every January.” 
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THE VEHTURE-CAPITAL SURVEY 


This exclusive HIGH TECHNOLOGY BUSINESS survey 
polled 620 U.S. venture-capital firms. Telephone in¬ 
terviews accounted for 192 responses, and another 
17 questionnaires were returned through the mail, 


for a total of 209 responses. (Not every respondent 
answered every question, and some gave more than 
one answer, so the number of responses to any giv¬ 
en question does not always add up to 209.) 


1. In what high-technology industries did your company 
invest the greatest dollar amounts in 1987? 

NUMBER OF RESPONSES 



Medical products 
Other _ 


15 

63 

43 



Medical products 
Other _ 


62 

57 
62 

7 

47 

25 

16 

66 

58 



6. Do you expect to allocate a greater or lesser percent¬ 
age of your company's investments to high-technology 
industries in 1988? 



7. What is your perception of market conditions for high- 
technology startup companies in 1988, in both the public 
and private markets? 



3. What was your company's total investment in high- 
technology companies in 1987? 


8. What high-technology industries do you expect to be 
"hat" in 1988? 


Less than $1 milli 
$l-$5 million _ 
$5-$10 million _ 
$10-$25 million 
$25-550 million 
More than $50 m 



4. How much does your company plan to invest in high- 
technology companies in 1988? 



Less than $1 milli 
$l-$5 million _ 
$5-$10 million 
$10-$25 million 
$25-550 million 
More than $50 m 


71 

57 


Medical products 
Other 


Low Medium High 

49 57 29 

75 47 11 

40 35 63 

8 41 127 

12 72 80 

29 74 26 

10 68 81 

23 79 42 

18 53 82 

8 36 125 

0 3 21 


9. More specifically, are there any high-technology 
sectors that you expect to generate special interest 
from venture-capital firms in 1988? 



Computer-aided design/ 


Computer-aided software 


Disease research _ 


Vertical niche markets . 


SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 


The real problem is that hardware development may have 
gotten ahead of software. “Hardware has become so cheap, 
so efficient,” says William P. Egan of Boston’s Burr, Egan, 
Deleage & Company, “that the value added will come more 
and more from software.” 

That trend is increasingly clear to the venture-capital com¬ 
munity, as software companies become the hottest part of 
the computer industry. A total of 22 survey respondents say 
software will generate special interest this year. 

Software companies can also benefit from ongoing reve¬ 
nues. Paul says that many software houses lock in half of the 


year’s revenue ahead of time with standard maintenance 
fees. He is especially intrigued by programmer-productivity 
companies, including computer-aided software engineering. 
Although companies that make such systems have gotten a 
lot of hype from the media, he says “the economics are too 
good to ignore.” 

Communications is often linked to computers, and the sur¬ 
vey shows that the number of venture capitalists investing in 
this area will increase slightly in 1988. Fifty-seven respondents 
name communications as the industry where they will invest 
the most money this year, while 51 say communications was 
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TOP VENTURE CAPITALISTS LOOK AHEAD 


Accel Partners 

1 Palmer Square 
Princeton, NJ 08542 
(609) 683-4500 


$15 million in 1987, 


Partner Arthur Patterson: "The b 
specific industries is to know the people and the marketplace 
in depth. You have to fund the creation of companies in good 
times and bad; you can't jump in and out. Besides, we invest 
for five to ten years, so you can't make decisions on what's 


Allen Patricoff 
Associates 

545 Madison Ave. 

New York, NY 10022 
(212) 753-6300 

$500 million 
worldwide, 
about half in 
high technology 

About $25 million- 
half in high technolo¬ 
gy—in 1987; about 

leveraged buyouts 

Partner John Baker: "The venture business will be backing 
fewer startups this year. The number of new companies will 
not be as high. The risks have been higher than anyone antici¬ 
pated. Instead, we'll be looking at more mature companies, in 
part because of changes in the economic environment." 


About $350 

$30 million—about 

Leveraged buyouts, medical 

General Partner G. Bradford Jones: "It's a mistake to target 

11661 San Vincente Blvd. 

Los Angeles, CA 90049 
(213) 826-6581 


$18 million in high 
technology—in 1987; 
about the same in 

1988 

technology; also active in com- 

a specific market area. We're not close enough to it. We fund 
people, not industries. We look for good managers in a given 
areo who see a market need." 

Burr, Egan, Deleage 
& Company 

1 Post Office Square 

Boston, MA 02109 
(617) 482-8020 

$250 million 

About $30 million— 

80 to 90 percent in 
high technology—in 

in 1988 

Medical and biomedical prod¬ 
ucts, semiconductors, voice and 
data communications, software 

Partner William P. Egan: "1988 will not be bod for venture 
capital. One, we ll see more projects, because if companies 
need financing, they'll have to turn to us. Two, if public-com¬ 
pany valuations are down, we can invest on more attractive 
terms. There may be a liquidity problem, but that's what our 
business is all about—being patient." 

Institutional Venture 
Partners 

3000 Sand Hill Rd. 

Menlo Park, CA 94025 
(415) 854-0132 

$150 million, 

90 percent in 
high technology 

$20 million—almost 

90 percent in high 
technology—in 1987; 
slightly less in 1988 

Semiconductors and semiconduc¬ 
tor equipment, technical and 
scientific computers, computer- 

computer-aided design and man¬ 
ufacturing, medical equipment, 
telecommunications, information 

Partner Reid Dennis: "If the market doesn't recover, there's 
no point in investing in private companies—they can't go pub- 

now public. We're using them as a place to park cash until 
we need it. But public stocks have not replaced private deals. 

ments. We'd sell the stocks if we found a private deal that 
looked attractive." 

Kleiner Perkins 

Caufield & Byers 

4 Embarcodero Center 

San Francisco, CA 94111 
(415)421-3110 

$400 million, 
all in high 
technology 

1987 investments not 
disclosed; should rise 
in 1988 with more 
later-stage deals 

All areas of high technology, 
including medical products, 
biotechnology, computers, 
and software; also telecom- 

General Partner James Lolly: "It's unclear what the long-term 
results of the crash will be. It's only certain the market is not 

market could reappear almost overnight, or another investment 
vehicle could fill the gap. Long-term plans based on the events 
of October will probably have to be revised at some point." 

New Enterprise 
Associates 

1119 Saint Paul St. 

Baltimore, MD 21202 
(301) 244-0115 

$400 million 

$40 million— 

70 to 75 percent in 
high technology—in 
1987; about the same 
in 1988 

Computers (including mainte- 

services and products (but not 
biotechnology), defense elec- 

General Partner Arthur Marks: "We'll put some of the money 
in public companies this year because stock prices are so low. 

On a price/reward basis, stocks are more attractive than many 
new businesses." 


their top industry investment in 1987. In addition, 127 respon¬ 
dents call communications a hot industry this year, 41 say it 
will be lukewarm, and only eight say the area will be cold. 

Arthur Patterson of Accel Partners, a strong supporter of 
communications companies, sees a window of opportunity 
for companies that offer breakthroughs in systems that link 
today’s powerful computers. Other venture capitalists ex¬ 
pect new deals in both data and voice communications. 

On the down side, Leonard Baker Jr., a partner at Sutter 
Hill, contends that the industry is at a low point in the technol¬ 
ogy cycle and that overall market demand is fairly soft, with 
an oversupply of many types of equipment. 

Medical equipment and biotechnology hold perhaps the 
strongest appeal for venture capitalists this year. Of the sur¬ 
vey respondents, 66 name medical equipment as the area 
where they will spend the most money in 1988, while 62 look 
to biotechnology. In 1987, 63 firms say they invested the 
greatest share of their money in medical products, and 64 


were most heavily involved in biotechnology. 

But when asked to identify how hot each industry would be 
in 1988, venture-capital companies cite medical products by a 
wide margin. A substantial 125 firms say that medical prod¬ 
ucts will be a hot industry in 1988, and 35 give it a middle 
ranking. Only eight predict the field will be cold. A total of 31 
respondents name the medical sector as an area that will get 
special attention this year. 

The outlook for biotechnology, on the other hand, is decid¬ 
edly mixed: venture capitalists complain about a glut of new 
companies, high capital requirements, and long paybacks. Al¬ 
though 63 respondents name the field as a leader in 1988, 35 
give it an intermediate ranking, and a significant 46 respon¬ 
dents say the field will be slow this year. However, an addi¬ 
tional 17 companies identify biotechnology as an area they 
expect to generate special interest. 

Still, biotechnology has its defenders. Many venture capi¬ 
talists remain excited about the field’s potential and stress 
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COMPANY 


ASSETS 


1987-1988 

INVESTMENTS 


SPECIAL INTERESTS 


COMMENTS 


Norwest Venture 
Capital Management 

2800 Piper Jeffrey Tower 
Minneopolis, MN 55402 
(612) 372-8770 

$250 million 

About $100 million- 
70 percent in high 

$40 million in 1988 ' 

Historically, mainframe comput¬ 
ers, peripherals, and software; 
medical technology; biotechnolo¬ 
gy; lasers. In 1988, materials 
technology, waste management, 
aerospace, medical technology, 
telecommunications, and com- 

President Daniel Haggerty: "We're not scared off by bad eco¬ 
nomic times. Startup companies have one- to three-year incu¬ 
bation terms. The eaHy stages of a company don't create reve¬ 
nue anyway,- the return is later. So what belter thing to do 
than put money there now and hit the market on the upswing 
later?" 

Oak Investment 

$250 million. 

About $25 million—75 

Biotechnology; distributed com- 

Partner David Best: "1 see a lot of confusion, a lot of organi- 

Partners 

> 257 Riverside Ave. 

Westport, CT 06880 
(203) 226-8346 

high technology 

ogy—in 1987; about 
the same in 1988 

tions,- very high-performance 
semiconductors; design auto- 

the next wave.' Deals are not coming to us as complete or as 
packaged as they used to; typically, it's a couple of engineers 
with a bright idea. Or, we find entrepreneurs, and we give 
them on office and tell them to think." 

Sequoia Capital 

3000 Send Hill Rd. 

Menlo Pork, CA 94025 
(415) 854-3927 

$300 million, 
mostly in high 
technology 

$22 million in 1987; 
will add later-stage 
financings to earlier 
concentrations on seed 
and eaHy stage deals 

Broad participation in medical 
and life sciences, services, 
computer software, and 
semiconductors 

Partner Michael Moritz: "Many later-stage funds had gravitat¬ 
ed to seed and early stage deals. There's not as much later- 
stage financing available, and we say there’s a bit of a black 
hole in the market. With what's happened to the market, 
we're in a great position to invest in companies that can't go 
public or don't want to go public." 

Sutter Hill 

2 Polo Alto Square 

Palo Alto, CA 94306 
(415) 493-5600 

Substantially 

$100 million, 

90 percent in 
high technology 

$10-$15 million- 
90 percent in high 
technology—in 1987; 
about the same in 

1988 

computer industry; specialty 
semiconductors and niche- 
market computers 

Partner Leonard Baker Jr.: "1 don't expect any big changes 
from 1987. We do primarily startups, and 1 don't think what's 
happened in the stock market, or what may happen in the 
economy, will affect our startup investing plans at all." 

T.A. Associates 

45 Milk St. 

Boston, MA 02109 
(617) 338-0800 

$400 million 

$50-$75 million in 

1987; $75 million in 
1988 

Software and computer ser- 

communications; health care, 
especially medical products 

Associate Brian Conway: "It's obvious that the stock market's 
troubles impacted some of our liquidity plans; we had three 
companies postpone their initial public offerings. But strong 
companies are a long-term investment. They'll get their liquid¬ 
ity later." 

Welsh, Carson, 
Anderson & Stowe 

1 World Financial Center 

New York, NY 10281 
(212) 945-2000 

$540 million 

$120 million, mostly in 
later-stage financing 
and leveraged 
buyouts; 1988 plans 
not available 

Companies with recurring in- 

vices, including software and 
computer services,- health-care 

General Partner Andrew Paul: "Spending up to $50 million in 

than a venture-capital firm. We changed because we made a 
lot more money in leveraged buyouts. It's much harder to 
make money in the pure venture-capital game." 

Warburg, Pincus 
Ventures 

466 Lexington Ave. 

New York, NY 10017 
' (212) 878-0600 

$1.5 billion, 
with a signifi- 

age in high 
technology 

Not available 

Neural networks, superconduc¬ 
tivity, high-end and niche-mar¬ 
ket semiconductors, advanced 
materials and ceramics, special 
areas in telecommunications 

Managing Director and Partner Nissan Boury: "For those of us 
with lots of cash, this market is very attractive across the 
board. As institutional sources of capital become conservative, 
we think there may be more investment opportunities for ven¬ 
ture capitalists in more mature companies than there were be¬ 
fore, bath late-round private financing and public companies. 

But we still strongly believe in startup and seed companies." 


SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 


that many good opportunities remain to be funded. 

Sutter Hill’s Baker says biotechnology is still very early in 
its development cycle, comparable to the computer and semi¬ 
conductor industries in 1968. “There’s a huge amount of tech¬ 
nology development to be done, new venture deals to be 
made, new companies to be started,” he says. 

B aker acknowledges that “biotech can be even more 
capital intensive than computers,” always a prob¬ 
lem in a down market. However, he adds that the 
long-term nature of most biotechnology research 
means the market could recover before the products are 
ready to be sold. 

Accel’s Patterson explains that much of the funding for 
biotechnology companies comes from large mainstream drug 
companies, easing the burden on venture capitalists. 

Biotechnology generated impassioned predictions in both 
directions; medical products are seen as recession resistant, 


and received a measured, universally optimistic appraisal. 

Michael Moritz, a partner at Sequoia Capital, says the 
trend toward increasing investment in medical companies 
has been going on for several years and will probably contin¬ 
ue. “Many companies have a larger proportion of their port¬ 
folios devoted to these companies,” he says. Egan of Burr, 
Egan looks for investment in companies developing new 
drugs and ways to administer them, as well as in companies 
producing advances in the neurosciences. 

The electronics industry should also receive continuing 
venture-capital support. In the survey, 47 venture-capital 
firms say electronics will soak up most of their 1988 invest¬ 
ments. Forty-eight firms said they invested most heavily in 
electronics last year, but the decline is statistically insignifi¬ 
cant. A total of 82 firms give the electronics industry a high 
rating on the “hot” scale for 1988, another 68 give it a medium 
rating, and only 10 respondents hand out low ratings. 

Some of the venture-capital optimism for the electronics in- 
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dustry is based on the fall of the dollar. The lower dollar will 
boost domestic manufacturing, including semiconductors, 
predicts Nissan Boury, managing director and partner at 
Warburg, Pincus Ventures, which raised a $1.2-billion ven¬ 
ture fund last year. As imported products become more ex¬ 
pensive, domestic demand must be satisfied by domestic 
sources; therefore, he says, high-end and niche-market chips 
will benefit the most. Any gain in U.S. chipmaking will also 
help the companies that build the machines that make the 
chips, and Warburg, Pincus is exploring opportunities with 
companies that build chip-inspection products, which has 
been a production bottleneck. Warburg, Pincus is also seek¬ 
ing new opportunities in application-specific integrated cir¬ 
cuits (ASICs), which the company expects to play an increased 
role in the next generation of factory equipment. 

Other players, including Marks at New Enterprise Asso¬ 
ciates, are high on defense electronics (see “Defense Elec¬ 
tronics to Escape Cuts,” p. 8). But the push for new invest¬ 
ment in the electronics market is not universal. Brian 
Conway, an associate atT.A. Associates, sees “less pure elec¬ 
tronics investments” and forecasts a trend toward buyouts 
of existing companies. The hefty investment needed to build 
electronics plants is also a source of concern. 

After electronics, the interest in specific technology sec¬ 
tors wanes quickly. Twenty-five respondents say they will 
commit the most capital to industrial/manufacturing ven¬ 
tures in 1988, up from just 15 firms that concentrated on such 
ventures in 1987. On the scale of attractiveness to venture 
capital, 42 respondents rate industrial/manufacturing high, 
79 call it medium, and 23 give the industry a cool reception. 

Boury at Warburg, Pincus is one of the sector’s support¬ 
ers. He says the fall of the dollar will help stimulate “the rein¬ 
dustrialization of America,” with a new level of technology 


that should create opportunities in factory automation and 
other areas. 

New materials will also generate significant venture-capi¬ 
tal investment in 1988, with 16 respondents saying they will 
concentrate their investment in this sector; 15 companies say 
they specialized in materials in 1987. Surprisingly, 82 firms 
expect materials to be hot in 1988, and 53 say it will be at least 
warm. Only 18 venture firms give materials a low rating. 

S uperconductors are by far the hottest area of the ma¬ 
terials industry, at least for venture capitalists—38 
respondents mention superconducting as an area 
they think will get a lot of attention in 1988, almost 
twice as many as mentioned any other individual technology. 

But with so much media attention, it’s not surprising that 
some top venture capitalists engage in superconductor bash¬ 
ing. David Best, a partner at Oak Investment Partners, says 
many companies hope superconducting will be a panacea, but 
adds, “I’m convinced it isn’t.” 

Ratricoff’s Baker worries that the market’s enthusiasm 
for superconducting could be misplaced. “I see less potential 
for 100 firms backing 20 companies in superconducting,” he 
says. “There are some opportunities, but those products are a 
long way from market.” 

Few respondents have much enthusiasm for ventures in 
consumer products. Only seven companies say they will de¬ 
vote most of their attention to the field in 1988, down from 11 
last year. The aerospace and automobile sectors generate 
even less interest, with only five respondents showing an in¬ 
terest in either sector. 

Though investments in particular industries should remain 
relatively stable, the changes in the public market will dra¬ 
matically change the way venture capitalists invest. 

Many observers feel that the economy’s trou¬ 
bles will diminish the capital available for ven¬ 
ture companies, and may drive some firms out of 
the market. Most venture capitalists agree that 
most of the remaining money will increasingly 
go to support existing companies at later stages 
in their development, rather than to create new 
companies. 

The one thing that almost everyone involved in 
venture capital seems to agree on is that the 
stock crash killed the public market for the fore¬ 
seeable future. 

Elimination of the big payoff takes away the 
biggest incentive for both entrepreneurs and 
venture-capital firms. Still, Boury of Warburg, 
Pincus says, “This is probably a good correction. 
The venture-capital industry has been derelict” 
in this regard, using the promise of an initial pub¬ 
lic offering as a way to raise money they should 
have provided themselves. Venture capitalists 
“have got to be able to nurse their companies 
through all the rounds, not just the first one or 
two,” he says. “That means assigning more mon¬ 
ey per investment and more responsibility in fi¬ 
nancial planning.” 

New Enterprise Associates is encouraging its 
companies to conserve cash, says partner Marks. 
With all the competition for later-stage funding, 
“you don’t want to get into a situation where you 
have to raise cash in a distressed situation.” 


VENTURE-CAPITAL INVESTMENTS 
IN PORTFOLIO COMPANIES 
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Reid Dennis, a partner at Institution¬ 
al Venture Partners, warns that compa¬ 
nies that had planned to go public this 
year could have problems. “Some will 
have to slow their growth rate and be¬ 
come more self-financing,” he says. As 
the competition for late-round private 
financing grows, venture-capital firms 
will have to stand behind the companies 
in their portfolios. “It will be harder to 
get someone to pull your chestnuts out 
of the fire,” he warns. “You’ll have to 
do it yourself.” 

Companies financed in 1987 or 1986 
by venture firms with limited re¬ 
sources will have a particularly tough 
time, Dennis predicts. “I think the mar¬ 
ket’s going to be more selective next 
year, and companies without the best 
management team will have a hard 
time getting financed.” Other venture 
capitalists show more confidence. “No 
matter what the economic climate, if 
you have an interesting product and 
good management, you will raise capi¬ 
tal,” says Egan of Burr, Egan. “The 
terms may be slightly better or worse, 
but there’s always a shortage of good entrepreneurs.” 

Without the public market as a reliable option, new compa¬ 
nies will have to make more concessions to attract capital. As 
a result, venture capitalists will get more for their money. 
“Prices across the board are lower, dramatically lower,” says 
Sequoia’s Moritz. More mature companies will feel the ef¬ 
fects first, with startups remaining unscathed for the time 
being. That’s because later-stage financings are generally 
valued in relation to companies on the public market, where¬ 
as startups are valued by history and rule of thumb, explains 
Brentwood’s Jones. 

Dropping prices will create opportunities at the mezzanine, 
or pre-public, level, says Norwest’s Haggerty. The lack of 
public money may let venture firms get in cheap. Firms spe¬ 
cializing in mezzanine-level financing are already doing a lot 
of work, he says, “and the market downturn is the best thing 
that ever happened to the leveraged-buyout business.” 

New Enterprise Associates, for example, is chasing bar¬ 
gains by shifting its investments from a historical 50/50 split 
between startup and follow-on funding to favor later rounds 
by a 60/40 margin. Like many other firms, New Enterprise is 
also starting to look at public companies, but Marks empha¬ 
sizes that this change is not a plan but a reflection of where 
the firm expects to find the best opportunities. 

M eanwhile, many firms expect to see fewer start¬ 
up companies. The survey shows 89 respondents 
rate market conditions for startups as somewhat 
or generally unfavorable. Only 60 firms rate the 
market somewhat or generally favorable. Without the pot-of- 
gold of an initial public offering at the end of the entrepre¬ 
neurial rainbow, many executives may be reluctant to leave 
their jobs to start new companies. Entrepreneurs may still 
have the fever, but market uncertainty may make it harder to 
entice top people to join them. 

“There’s a high correlation between company formations 


and a robust stock market,” says Egan of Burr, Egan. 
“When things are going great, [people] say, ‘Hey, I’ll take a 
shot.’ Now, people are happy just to have a job.” Egan also 
notes that “many executives exercise their stock options and 
use that money to start new companies.” With the options 
worth less in a down market, that seed money won’t be there. 

But few observers have seen any drop-off yet, and Nor¬ 
west’s Haggerty expects to see more startups. Because 
startups are long-term investments, he says they can shield 
investors from exposure to market pricing. 

A s 1988 unfolds amid the aftermath of last year’s 
crash and the aura of the upcoming presidential 
election, uncertainty about the economy seems to 
have reached an all-time high. The effects of fear 
show first in the public market, but venture capital cannot re¬ 
main unaffected. “There’s definitely a perception that the 
risk is greater now,” says James Swartz, an Accel partner 
who is also president of the National Venture Capital Associ¬ 
ation, a trade group that represents as much as 80 percent of 
the country’s professionally managed venture-capital firms. 

Swartz predicts that 1988 will bring a sharp return to fun¬ 
damentals. He sees a lengthening of the investment process 
from three years to five or seven years, plus a drop in deals 
for “me-too” companies and startup companies in general. 

Ironically, this new austerity could be good for the ven¬ 
ture-capital industry. “We all talk about funding companies 
with something new to offer,” Swartz says, “but in reality we 
had slipped into financing a lot of mediocre companies.” 

Jane Morris, editor of the Venture Capital Journal news¬ 
letter and vice president of the research and consulting firm 
Venture Economics, sees the changing times as business as 
usual in the venture-capital industry. “This is a cyclical busi¬ 
ness,” she says. “Sometimes it’s better to be a buyer, and 
sometimes it’s better to be a seller. Good companies take ad¬ 
vantage of both situations.’ ■ 
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Fax Makers Target 
Low-End Market 

Furious competition leads to machines that offer 
better performance at a lower price 

BY PAMELA LICALZI 


O nly recently an ob¬ 
scure niche in the of¬ 
fice-automation mar¬ 
ket, facsimile machines have gone 
mainstream. A few years ago, “What’s 
your fax number?” would have meant 
nothing to the average businessperson, 
but is now an accepted part of the busi¬ 
ness vocabulary. Suppliers claim fac¬ 
simile machines will soon be as com¬ 
monplace as copiers. 

“There’s been an incredible increase 
in awareness,” says Steve Joerg, vice 
president of sales for Ricoh Corp. “Peo¬ 
ple find out about fax through word of 
mouth, and when they try it they think 
it’s the greatest thing since apple pie.” 

“We’ve finally hit the critical mass of 
users, and now things are growing ex¬ 
ponentially,” agrees Jeff Fisher, man¬ 
ager of facsimile marketing for Xerox 
Corp. “Each unit sold creates demand 
for additional units.” 

In 1987, most analysts predicted sales 
of 225,000 to 325,000 units. The dust is 
still settling, but the actual figures 
were closer to 400,000, up from less 
than 200,000 in 1986. Some manufactur¬ 
ers insist the market reached 500,000 
units last year. Dollar sales totaled $600 
million to $700 million, and CAP Interna¬ 
tional Inc. predicts that the one-mil¬ 
lionth fax machine will be installed in 
the United States this year, creating a 
$l-billion market by 1990. 


Although the technology behind fac¬ 
simile machines was invented in the 
United States, Japan popularized it first 
because faxes can handle the complex¬ 
ities of written Japanese characters 
where typewriters can’t. As a result, Ja¬ 
pan has about twice as many fax ma¬ 
chines as the United States, even 
though it has only about half the popu¬ 
lation, and the Japanese supply all the 
fax machines sold here. 

That’s one reason why profits have 
not soared along with sales. Although 
1987 U.S. sales more than doubled the 
192,000 units distributed in 1986, the dol¬ 
lar lost 40 percent of its value against 
the yen. Margins are tight because prod¬ 
ucts are essentially similar, and intense 
competition makes it market suicide to 
raise prices. The only way to survive is to 
sell more units. Facsimile-equipment 
suppliers dedicated themselves to doing 
just that in 1987, and are working even 
harder at it this year. 

“The thing that kept the currency situ¬ 
ation from becoming a more severe 
problem was the great increase in vol¬ 
ume,” says Dan Sharff, director of prod¬ 
uct development for Murata Business 
Systems. “Everyone in the fax market is 
in the same boat, because all the ma¬ 
chines come from you-know-where.” 

Prices have fallen along with mar¬ 
gins. Basic models are now selling for 
less than $1,000. Fancier models cost 


$1,800 to more than $10,000. 

The fastest growth, and most of the 
remaining potential, is at the low end of 
the market. Most large companies have 
been using facsimile transmission for 
several years, but as the machines get 
cheaper and easier to use, small busi¬ 
nesses are buying them as well. 

“Facsimile use by small businesses 
will triple over the next five years,” pre¬ 
dicts Casey Dworkin, general manager 
of Personal Technology Research. 
“Any company regularly using over¬ 
night courier services is a natural user 
of facsimile. Not only can they get im¬ 
mediate delivery, they can cut costs by 
90 percent.” (See “Fax Hurts Delivery 
Services,” p. 29.) The cycle of lower 
prices and increased value in other tech¬ 
nology markets such as personal com¬ 
puters, answering machines, and mo¬ 
dems is beginning to work in the fax 
market, says Dworkin. 

To attack the very low end of the 
market, facsimile-equipment suppliers 
are starting to build machines that ap¬ 
peal to first-time users. Murata Busi¬ 
ness Systems sells a diminutive unit 
with all the usual features that weighs 
less than 10 pounds. Sharp Electronics 
and Canon USA Inc., two giants with 
considerable experience in consumer 
electronics, also have been particularly 
aggressive in targeting the low end. 

For example, Sharp claims that its 
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FO-210 fax machine with a built-in tele¬ 
phone was the best-selling unit of 1987. 
With a product line focused on the 
small-business market, Sharp says it 
shipped 100,000 units last year, four 
times its 1986 volume. 

“The big market is in the low end,” 
says Joe Cosgrove, Sharp’s product mar¬ 
keting manager, “but this market is still 
in its infancy. Less than 10 percent of 
small businesses have fax machines.” 

But as the small-business market ex¬ 
plodes, the home market remains elu¬ 
sive. Most suppliers agree that unit 
prices will have to fall to about $500 be¬ 
fore home sales really take off. Early 
this year, Murata introduced a machine 
that lists for just $899, the lowest price 
in the industry. 

The growth of the low end of the mar¬ 
ket also has affected distribution chan¬ 
nels. Instead of selling directly to end 
users, most suppliers now use net¬ 
works of office-equipment dealers and 
distributors of computers, telephone 
equipment, and consumer electronics. 
Another mark of fax machine accep¬ 
tance is that retailers now sell them in 
the same way they do copiers, typewrit¬ 


ers, and stationery supplies. 

As some competitors struggle to cut 
prices, other companies are looking for 
ways to justify higher prices. One in¬ 
creasingly popular strategy is to com¬ 
bine facsimile machines with a variety 
of other office tools. Many low-end fax 
machines have been integrated with 


THE TOP 8 U.S. 
FAX DISTRIBUTORS 



telephones, and others can serve as 
part-time copiers and even laser print¬ 
ers. Murata has combined its fax ma¬ 
chine with a videophone. 

But combination products have yet to 
fulfill manufacturer expectations, per¬ 
haps because users cannot use the vari¬ 
ous functions simultaneously, accord¬ 
ing to Eric Amum, editor of the 
newsletter Electronic Mail & Micro 
Systems. Also, copiers, which are no¬ 
toriously unreliable, may not be the 
best partners for fax machines. “Imag¬ 
ine if your fax broke as often as your 
copier,” says Murata’s Sharff. Combi¬ 
nation machines may be best suited to 
serve the needs of occasional users. 

Other technical innovations for fac¬ 
simile machines include sophisticated 
processors designed to make them easi¬ 
er to use. Many new machines will redial 
busy destination numbers, automatical¬ 
ly feed documents, or store documents 
in memory and send them at night when 
phone rates are cheaper. Public-rela¬ 
tions firms and other companies that 
want to reach large numbers of people 
have created a lively market for fax ma¬ 
chines equipped with a “broadcast” 
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function. These machines send the same 
document to many recipients after scan¬ 
ning it once. Xerox, Ricoh, NEC, Harris/ 
3M, Canon, and Pitney Bowes all sell 
such advanced machines. 

Fax machines are also being com¬ 
bined with other communications tech¬ 
nologies. Comverse Technology Inc. in 
Dallas, for example, integrates faxes 
with its voice-mail network, sending fax 
transmissions to subscribers’ electronic 
mailboxes for delivery when the receiv¬ 
er is ready for them. The company says 
the system improves security, a com¬ 
mon complaint among fax users. 

But perhaps the most significant fax 
development is seemingly the most ba¬ 
sic. New top-of-the-line copiers from 
Xerox, Sharp, and a handful of 
others can print on plain pa¬ 
per—the same as that used in 
ordinary photocopiers. Most 
fax machines still use slick, 
grubby-looking thermal paper 
that can be awkward to handle 
and hard to read. 

Most plain-paper fax ma¬ 
chines cost $8,000 to $10,000, 
but Xerox offers a less sophis¬ 
ticated model for about $4,000. 

Fisher says Xerox can’t stock 
enough of them. “The market 
for plain paper has risen dra¬ 
matically from almost nothing 
in 1986 to at least 12 percent of 
sales in 1987,” he says. 

If the introduction of plain 
paper points out facsimile’s 
link to the world of copiers, the 
rise of facsimile networks is a 
reminder that fax is primarily 
a telecommunications tech¬ 
nology. So far, the vast major¬ 
ity of facsimile machines still 
talk with each other on a one- 
to-one basis. However, net¬ 
works of facsimile machines 
are becoming increasingly important. 

For example, FaxXchange from 3M 
(which spun off the rest of its fax busi¬ 
ness into a joint venture with Harris in 
1986) can control large facsimile net¬ 
works and monitor document traffic. 
Chrysler Corp. uses the FaxXchange to 
control its 500-machine network. “Oth¬ 
er markets for a facsimile network 
switch include companies with 10 or 15 
faxes but very high volume, like broker¬ 
age houses,” says Michael MacKany, 
product marketing manager for 3M. 

Some sophisticated fax machines can 
poll remote faxes to see if they are 
working and generate management re¬ 


ports about fax traffic. Fax networking 
also lets fax machines receive informa¬ 
tion from devices such as personal com¬ 
puters or telex machines. For example, 
3M’s FaxXchange accepts data from 
computers and converts it to fax format 
for delivery. 3M recently enhanced the 
FaxXchange to let it send fax transmis¬ 
sions over packet-switching networks, 
a popular data-communications medi¬ 
um used by large corporations. 

“Fax is branching out to tie in with 
personal computers and communicate 
over high-speed data networks,” says 
Ricoh’s Joerg. Ricoh’s Model 2100 lets 
personal computers communicate with 
fax machines over leased data lines 
sending as many as 19.2 kilobits per sec¬ 



ond, twice as fast as today’s speediest 
personal-computer modems. “Fax can 
get a free ride on the data lines already 
in place in companies,” says Joerg. 

Xerox sells a personal-computer soft¬ 
ware package that controls a network 
of fax machines, creating the equiva¬ 
lent of a hard-copy electronic-mail net¬ 
work. Murata and others have brought 
out software to link fax networks to 
mini and mainframe computers. 

“Virtual” facsimile, in which personal 
computers try to act like fax machines, is 
perhaps the culmination of this trend. 
Although virtual fax still generates 
more press than sales—only 15,000 were 


sold last year—many observers tout it 
as the wave of the future. Virtual-fac¬ 
simile products use a circuit board and 
software that equip the computer to 
code text and graphics into a form it can 
send through a modem. The vast in¬ 
stalled base of personal computers 
opens a whole new market for fax. 

Virtual fax is currently dominated by 
smaller players that jumped in early on 
the basis of their experience with per¬ 
sonal-computer-related products such 
as scanners, modems, and desktop-pub¬ 
lishing systems. Companies such as Da- 
tacopy and Dest (which last year pur¬ 
chased early market leader Gulfstream 
Micro Systems Inc.) moved quickly and 
have shown up the traditional fax man¬ 
ufacturers in this still-small 
market segment. Pitney 
Bowes is one of the few major 
companies with an available 
virtual-fax product. 

The advantage—and prima¬ 
ry limitation—of virtual fax is 
the ability to transmit docu¬ 
ments from the point where 
they are typically written, the 
word processor, says editor 
Arnum. But many documents 
not created on word-process¬ 
ing systems, including pre¬ 
printed documents and scraps 
of all kinds, travel over tele¬ 
phone lines thanks to fax ma¬ 
chines. To send these varied 
materials, virtual faxes must 
be equipped with laser print-§ 
ers and expensive, often tern-1 
peramental, optical scanners. | 
Worse, virtual faxes are much | 
more difficult to use than 5 
source: personal stand-alone machines. 

TECHNOLOGY RESEARCH Amum addg that recent 

price decreases are making vir¬ 
tual fax boards an economical 
alternative, particularly for the 
occasional user. Such boards can now be 
had for less than $1,000, about the same 
as basic stand-alone machines, but with 
more features. 

Despite the flurry of new products 
and capabilities, the market success of 
facsimile machines is hastening the in¬ 
evitable transition to a commodity busi¬ 
ness, with pricing, marketing, and dis¬ 
tribution—not just technology— 
driving the market. The companies that 
enjoy success in the next phase of the 
facsimile market will be those that can 
efficiently sell their products to the cus¬ 
tomers who want them. That task is 
complicated by the market’s spectacu- 
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FAX HURTS DELIVERY SERVICES 


D ocument delivery companies are facing a hard fact: 
All that paper moving in and out of fax machines is 
the same paper that isn’t moving in and out of over- 
night-delivery envelopes. 

Pew observers will estimate exactly how much booming 
fax sales have hurt the $7-billion express-delivery indus¬ 
try. But most agree that because the cheapest overnight- 
mail service costs about $10 and a one-page fax can be sent 
locally for as little as a dime, fax is now the delivery medi¬ 
um of choice for shorter documents. 

“Absolutely, fax has negatively affected overnight de¬ 
livery services,” says Dan Sharff of fax supplier Murata 
Business Systems. “ZapMail was as much a defensive 
move as an aggressive move.” 

ZapMail was Federal Express' 1984 broadside at the fac¬ 
simile market, a service that promised delivery anywhere 
in the United States within four hours using a network of 
fax machines. It was supposed to hit the soft underbelly of 
the fax business by aiming at companies that didn’t send 
enough documents to justify the then relatively high cost 
of a fax machine. But Federal Express was the only thing 
that got zapped; it lost millions on the service and shelved 
it in September 1986. Customers found little advantage in 
four hours versus overnight, but the difference in price 
was substantial. Others cited poor network design. 

A Federal Express spokesman says the company ex¬ 
pects to feel some pinch from fax in the long run, but 
“we’re still showing an increase in our document business 
of more than 20 percent.” International Resource Devel¬ 
opment estimates that U.S. companies sent about two bil¬ 
lion electronic messages last year, versus 100 billion 
pieces of regular mail. 

Federal Express isn’t planning any other attempts to 
co-opt fax sales. “We’re not in the fax business,” he says. 

DHL, however, carefully studied ZapMail, and says it 
learned what not to do when implementing such a service. 
DHL started a facsimile-based document-exchange ser¬ 


vice in April 1986 called DHL Electronic Document Service 
(EDS). Unlike ZapMail, this service targets the interna¬ 
tional rather than the domestic market, promising next- 
day delivery anywhere in the world. 

“We’ve got a combined physical and electronic link for 
sending documents overseas, which typically used to take 
more than one day,” says Paul Losch, DHL’s marketing di¬ 
rector. DHL couriers pick up the original documents and 
take them to a DHL office, where the documents are trans¬ 
mitted over satellite circuits operated by a DHL subsidiary 
to another company office in the destination city. Couriers 
then deliver the facsimiles by 5 p.m. the next business day. 
Losch says the price of this service is comparable to that 
of original-document delivery, at least for the first few 
pages. He says this system falls between instantaneous 
fax and “overnight” international delivery of original doc¬ 
uments, which usually takes two days. 

DHL will not say how much business the service does, 
but the company recently added six cities to the network; 
it now serves 117 of the 750 cities DHL reaches by air. Ob¬ 
servers believe the service will soon go into the black, if it 
isn’t already making money. EDS competes with RCA 
Global Communications, which has started a fax store- 
and-forward service to Japan, with expansion to other 
countries planned for this year. 

Fax may worry the overnight-delivery services, but it’s 
helping to kill the already declining market for telex and 
teletype. The telex market has fallen to about $520 million, 
and very few new uses are entering the system. “We’ve 
been the death blow for telex,” says Steve Joerg of Ricoh, 
because fax does not require the time-consuming task of 
retyping information into the telex terminal. Western 
Union Telegraph Corp., which diversified to become the 
leading electronic-mail provider after watching its telex 
revenue shrivel, has decided to join the enemy. The compa¬ 
ny is considering plans for a store-and-forward fax service 
to begin operation this year. 


lar growth, which has drawn more than 
25 eager new suppliers. 

Unlike the computer industry, the 
fax business has no dominant company. 
The top U.S. distributors hold substan¬ 
tial slices of the market, but no one has 
been able to claim more than Ricoh’s 15 
percent share. “The market is as close 
to saturation as it can get,” says 
Sharp’s Cosgrove. “Some of these com¬ 
panies just went to Japan, found a box, 
and put their label on it. They’ve got no 
name, no service, and no distribution. 
They’ll be out in two years.” 

Although few see a shakeout coming 
that soon, it’s not clear if the smaller 
startups can weather a market in which 
distributors continue to compensate for 
falling exchange rates by shaving mar¬ 
gins instead of hiking prices. Most ob¬ 


servers agree that companies with es¬ 
tablished names, strong service 
organizations, and in-place distribution 
channels will fare better than outfits 
trying to push “me-too” products by 
cutting prices. 

Many companies established in relat¬ 
ed electronics and consumer markets, 
such as Brother in typewriters and Min¬ 
olta in photography, have also tried to 
cash in on the facsimile boom. Analysts 
question whether these companies are 
in the market for the long haul. Even 
though the facsimile market is growing 
at a phenomenal rate, few companies 
have been able to increase market share 
as well as volume. Sharp is one excep¬ 
tion. The company’s low-end focus has 
helped it climb to the top of the list in a 
relatively short time. 


Confusing the issue still further, dis¬ 
tribution patterns have been shifting 
even as new companies enter the mar¬ 
ket. The big battle seems to be between 
the Japanese companies that make the 
machines and the U.S. operations that 
resell them under their own names. Jap¬ 
anese outfits such as Murata and Fu¬ 
jitsu have moved to set up in-house U.S. 
sales organizations in addition to sell¬ 
ing through distributors. 

Although few of the Japanese com¬ 
panies look ready to give up the volume 
that private-label distribution deals of¬ 
fer, the increasing strength of their di¬ 
rect sales efforts may have them re¬ 
thinking their strategy. “I’m beginning 
to seriously question why the Japanese 
need a middleman putting private la¬ 
bels on their products when they have 
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HOME AUTOMATION: THE EARLY LINEUP 

COMPANY 

PRODUCT NAME 

PRODUCT DESCRIPTION 

Archinetics 

1750 N.W. Front 

Portland, OR 97209 
(503) 241-2724 

Max 

Controls and monitors security, lighting, and en¬ 
ergy systems. Can be programmed via tele¬ 
phone,- has a synthetic voice. 

CyberLynx 

4828 Sterling Dr. 

Boulder. CO 80301 
(303) 444-7733 

SmartHome 

Programmed with an Apple or IBM PC computer,- 
links security to control of lights and appliances. 

Enerlogic Systems 

4 Townshend West 

Nashua. NH 03063 
(603) 880-4066 

ES-1400 

Adds logical decision-making to the automation 
system made by X-10 USA. 

Hypertek 

Salem Industrial Park, Rte. 22 E. 
Whitehouse, NJ 08888 
(201) 534-9700 


Programmed with an IBM PC or compatible com¬ 
puter, which can then be disconnected or used 
for other tasks. Uses a touchscreen interface. 

Mitsubishi Electric 

Sales (Medama) 

5757 Plaza Dr. 

Cypress, CA 90630 
(714) 220-2500 

Home Automation System 

Controls energy, security, communication, and 
entertainment systems,- works via the phone. 

Video intercom monitors a child's room or sees 
who's at the door. 

Unity Systems 

2606 Spring St. 

Redwood City, CA 94063 
(800) 558-6489 

Home Manager 

Emphasizes energy management; automatic 
dampers in ductworks adjust the temperature of 
individual rooms. Uses a touchscreen interface. 

X-10 USA 

185A LeGrand Ave. 

Northvole, NJ 07647 
(201) 784-9700 

Powerhouse,- also sold 
through Sears and Radio 
Shack under their brand 

Plug-in modules that transmit on/off commands 
to lights and appliances through existing wiring. 

SOURCE: HIGH TECHNOLOGY BUSINESS RESEARI 


of negotiation, and will probably be the 
first major appliance-maker to join the 
Smart House team. 

Once these advanced dwellings begin 
to pop up around the country, the exclu¬ 
sive club of Smart House product mak¬ 
ers will be sitting pretty. But many ob¬ 
servers doubt the project’s viability. 
They cite the system’s radical nature, 
which requires major changes in wiring 
techniques used for most of the centu¬ 
ry. “Face it; you can’t even get compa¬ 
nies to make metric nuts,” says Everett 
Sharey, manager of the construction 
products and services unit at consulting 
firm Arthur D. Little. Worse, the ven¬ 
ture has been unable to attract a single 
consumer-electronics company. This 
failure alone might doom the Smart 
House. “People will pay for entertain¬ 
ment before they’ll pay for convenience 
or security,” says Sharey. 

Smart House executives concede that 
the venture is risky. “It’s a big poker 
game,” says vice president Phillips. “Ap¬ 
pliance makers don’t want to invest in 
Smart House product development until 
they’re convinced that these houses are 
really going to be built. But they don’t 
want to get left behind, either.” 


The nature of the business deal has 
also come under attack. Unity Systems 
chairman Russ says that the short-lived 
period of exclusivity afforded Smart 
House manufacturers will make the 
system expensive. Makers of Smart 
House appliances, for example, will 
have to charge a premium during that 
limited period in order to recoup their 
product-development costs. 

Most of all, the NAHB’s secrecy ran¬ 
kles critics. Only fee-paying partici¬ 
pants will enjoy access to the technolo¬ 
gy that governs exactly how signals 
will flow through the wiring, and many 
observers see this proprietary approach 
as a poor way to launch the home-auto¬ 
mation industry. The business will only 
get going, they argue, when there is a 
publicly agreed-upon standard. Such 
openness would make the business 
seem far less risky to companies decid¬ 
ing whether to make products. “Manu¬ 
facturers want to build to only one stan¬ 
dard,” says consultant Parks—and 
they prefer a standard without a hefty 
admission price. 

Just such an open standard should ar¬ 
rive later this year from the Electronic 
Industries Association. The associa¬ 


tion’s Consumer Electronics Bus com¬ 
mittee has been laboring for years on 
the “CEBus,” a detailed set of instruc¬ 
tions on how to encode and transmit in¬ 
formation within the home. Products 
compatible with the CEBus will hit the 
market in early 1989, predicts Thomas 
Mock, who heads CEBus work at the as¬ 
sociation. 

The CEBus would permit interactive 
communications among a wide variety 
of household products. The standard 
has provisions for all existing transmis¬ 
sion media: power-line carriers, coaxial 
cable, twisted-pair copper wire, infared 
light, fiber optics, and radio waves. The 
bus could carry information from a per¬ 
sonal computer to a printer, for exam¬ 
ple, or from a central VCR to televisions 
throughout the house. The dishwasher 
could alert the water heater to prepare 
a batch of extra-hot water before start¬ 
ing its cycle; at other times, water could 
be kept cooler, saving energy. 

Some of the main benefits of the CE¬ 
Bus would go not to homeowners, but 
to the companies that service them. 
Smart appliances plugged into the bus 
could detect impending failure (a low 
freon level in a refrigerator or air condi¬ 
tioner, for instance) and automatically 
transmit its tale of woe to a repair cen¬ 
ter such as the one GE operates. Appli¬ 
ance makers tied into the home in this 
way might lower their repair costs, be¬ 
cause their technicians would no longer 
spend time on trivial problems that us¬ 
ers could fix themselves. 

The CEBus would also make it easier 
for electric utilities to send signals to 
household appliances, perhaps shutting 
down nonessential loads during times 
of maximum power demand. By shav¬ 
ing peak consumption, a utility could 
spare itself the need to build an addi¬ 
tional power plant. 

The CEBus will not solve all commu¬ 
nication problems. “Benefits do not ac¬ 
crue just because of communication,” 
cautions Honeywell’s Giddings. As an 
analogy, Giddings points out that the 
global telecommunications network 
makes it possible to call anywhere in 
the world—but little is gained if the two 
parties speak different languages. 

Still, a communications standard is a 
necessary first step. Home-automation 
companies will start to “crawl out of the 
woodwork” once standards solidify, 
says market watcher Parks. Thus, the 
introduction of the CEBus may serve as 
the long-awaited impetus to get the 
home-automation business moving. ■ 
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Andrew Seybold’s Outlook 



It costs less than a dollar a day for an outlook 
that can save you thousands of dollars in computer costs. 



A single mistake on professional applica¬ 
tions of computers can cost your company 
thousands, even tens or hundreds of thou¬ 
sands of dollars in equipment costs, train¬ 
ing and retraining, as well as in reduced 
worker productivity. 

The way to make the right decision the 
first time is by having authoritative, useful 
information to tell you what’s REALLY 
going on in the computer industry—so you 
can plan your own strategy accordingly. 

That’s what you get from Andrew Sey¬ 
bold’s Outlook on Professional Comput¬ 
ing, the most widely read publication of its 


kind on the personal-computer industry. 

Every month, you can count on Andrew 
Seybold’s Outlook for in-depth reviews of 
products that help shape the direction of 
the industry, plus analytical perspectives 
to help you determine which products are 
right for your company. It’s the kind of 
perspective that helps you plan the future 
in a cost-effective way—keeping you from 
making costly mistakes that could compro¬ 
mise your company’s success. 

Write or call now for a free sample issue 
of Andrew Seybold’s Outlook on Profes¬ 
sional Computing. 


3235 Kifer Road, Si 
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THE HIGH TECHNOLOGY BUSINESS LEADING 10O 


EARNINGS PER SHARE 


LATEST 12 
MONTHS' 
DEBT/ REVENUE 


(SYMBOL/EXCHANGE) 


AEROSPACE 

Hexcel (hxl/nyse) 1/18 

Prec. Aerotech (par/amex) 2/10 

Langley (lcor/nasdao) 3/5 

Gen. Dynamics (go/nyse) 4/26 

Cdn. Marconi (cmw/amex) 5/12 

Rockwell Inti, (rox/nyse) 6/25 

Curtiss-Wright (cw/nyse) 7/16 

TransTechnol (tt/amex) 8/8 

Sequa (soaa/nyse) 9/30 

Sundstrand (sns/nyse) 10/17 


17.7 38.25 

17.6 5.00 

15.4 7.50 

14.5 49.50 

12.8 12.13 

12.2 18.38 

12.1 51.00 

11.6 18.00 

11.1 50.13 

10.7 42.50 


.67 45.7 

.00 -100.0 

.20 -4.8 

2.62 12.0 

.24 4.3 

.51 -5.6 

1.85 69.7 

.44 .0 

1.56 66.0 

.72 -31.4 


.60 14.5 

- 13.5 

.25 13.6 

1.00 NM 

.28 NA 

.66 8.1 

1.60 8.7 

.80 7.3 

.60 2.4 


.87 332.2 

.68 34.6 

.00 12.2 

.34 9,133.3 

.01 222.1 

.20 12,123.0 

.24 193.7 

.72 209.0 

.43 976.5 

.49 1,399.2 


CHEMICALS 

Inti. Minerals (hr/nyse) 1 /42 

Loctite (ioc/nyse) 2/68 

Vista Chem. (vc/nyse) 3/1 

Quaker Chem. (qchm/nasdao) 4/56 

Dexter (dex/nyse) 5/62 

Georgia Gulf (ggc/nyse) 6/18 

LeaRonal (lri/nyse) 7/16 

Fuller H.B. (fUU/NASOAQ) 8/47 

Aristech/Chem. (ars/nyse) 9/37 

First Miss, (erm/nyse) 10/33 


43.5 
39.0 

36.9 

33.9 

32.2 
32.0 

29.2 

26.5 
26.4 

25.6 


48.25 .66 NE 

28.75 .49 44.1 

44.50 -4.21 -100.0 

20.75 .38 22.6 

23.63 .41 24.2 

55.75 1.92 242.9 

14.38 .22 22.2 

35.75 .82 36.7 

27.50 .72 67.4 

15.38 .72 118.2 



.60 

.40 


.72 

.24 


41.2 .69 1,721.9 

15.6 .06 361.1 

NE 3.56 608.9 

13.7 .13 139.9 

14.6 .44 745.6 

12.1 1.07 650.4 

16.9 .05 136.8 

14.5 .27 583.7 

12.0 .19 864.6 

11.6 .36 302.8 


COMMUNICATIONS 

Int. Telecharge (itii/nasoaq) 1 /4 

Int. Mobile Mach, (immc/nasdaq) 2/44 

Netwk. Equip, (neix/nasoaq) 3/51 

Adv. Telecom, (atr/nasoaq) 4/55 

Checkpoint Sys. (chek/nasdaq) 5/57 

Reuters Hldg. (rtrsy/nasdaq) 6/48 

Cellular Comm, (comm/nasoaq) 7/32 

ADC Telecom, (adct/nasdaq) 8/52 

Int. Tel. (intla/nasoaq) 9/56 

AIM Tel. (AiMt/NASOAa) 10/45 


55.2 11.25 

44.0 9.00 

42.1 20.25 

38.1 14.50 

33.2 6.50 

32.3 56.38 

28.6 18.00 

27.8 17.25 

26.7 4.75 

20.8 7.25 


05 NE 

17 NE 

19 280.0 

29 61.1 

05 -76.2 

59 37.2 

NC NC 

37 60.9 

09 350.0 

08 33.3 


NE 3.00 16.0 

NE .01 1.4 

45.0 .10 61.7 

12.9 .26 86.5 

16.3 .12 35.8 

27.5 .00 1,111.6 

NE 2.64 NC 

14.6 .06 166.9 

22.6 .37 46.1 

22.7 .77 29.0 


Computervision (cvn/nyse) 
Chips & Tech, (chps/nasdao) 
Minisi ribe (miny/nasdaq) 
Pyramid Tech, (pyrd/nasoaq) 
Storage Tech, (stk/nyse) 

Elec. Assoc, (ea/nyse) 
WyseTech. (wyse/hasoaq) 
Emulex (emex/nasoaq) 
Micropolis (mus/nasdaq) 
Recog. Equip, (rec/nyse) 


1/74 81 
2/184 69 
3/101 47 
4/163 45 
5/115 44 
6/16 41 
7/180 39 
8/53 38 
9/92 37 
10/97 36 


13.88 .05 25.0 

16.50 .33 65.0 

9.38 .22 29.4 

8.00 .07 NE 

2.00 .01 -92.9 

3.88 .01 -66.7 

22.25 .45 25.0 

6.25 .13 8.3 

24.00 .62 40.9 

10.25 .35 -16.7 


27.2 .77 545.2 

14.5 .04 96.4 

13.8 .36 299.2 

61.5 .03 54.1 

14.3 28.46 726.1 

19.4 .06 29.2 

13.2 .06 334.4 

23.1 .02 107.6 

10.8 .00 259.7 

9.5 .48 264.7 


DRUG MANUFACTURERS 

Carrington Labs (carn/nasdaq) 1/86 

A.H. Robins (qrah/nyse) 2/84 

Molec. Biosys. (mobi/nasdaq) 3/27 

Amgen (amgn/nasdaq) 4/76 

Immunex (imnx/nasdaq) 5/82 

Centocor (cnto/nasdaq) 6/75 

Cytogen (cyto/nasdaq) 7/79 

Camb. Bio. Sci. (cbcx/nasdaq) 8/42 

T Cell Sci. (tcee/nasdaq) 9/78 

Alco Hlth. (aahs/nasdaq) 10/15 


63.2 

51.0 


35.7 

33.8 
29.2 



.19 

.10 

.05 


14 

10 



27.6 

26.1 

26.0 



-.10 

-.02 

.44 


NE 

NE 


NE .00 4.1 

5.7 .00 831.8 

NE .01 2.5 

NM .08 42.4 

NE 1.47 8.4 

NE .06 40.0 

NE .00 9.9 

NE .01 2.9 

NE .00 4.5 

11.3 .71 1,732.9 
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The following are the 10 companies i 

NE = Negative earnings NC = Not calculabl 

RANK 

COMPANY THIS MONTH/ 

(SYMBOl/EXCHANGE) EAST MONTH 

each of 10 industries that had the highest stock gain ov 

NM = No meaningful figure 

INCREASE EARNINGS PER SHARE 

UST CLOSING 

MONTH PRICE UST QUARTER CHANGE FROM 

(%) ($) ($) 1 YEAR AGO 

er the previous month (figures as of 12/31/87). 

MONTHS' 
DEBT/ REVENUE 

UTEST EQUITY (IN 

DIVIDEND ($) P/E RATIO RATIO MILLIONS) 

ELECTRONICS 

Micron Tech, (gram/nasdaq) 

1/95 

77.3 

14.63 

.33 

NE 

— 

NE 

.34 

115.6 

Hadco (hdco/nasoao) 

2/226 

59.7 

5.00 

.13 

-27.8 

— 

22.7 

.52 

124.3 

Integ. Device (iDti/NASOAQ) 

3/189 

50.8 

11.88 

.09 

800.0 


51.6 

.20 

93.4 

Nanometrics (nano/nasdaq) 

4/242 

50.0 

2.25 

.00 

NE 

— 

NE 

.12 

11.9 

Hytek Microsys. (htek/nasdaq) 

5/208 

42.9 

2.50 

.10 

NE 

— 

NE 

.00 

19.5 

LSI Logic (osi/nasoao) 

6/177 

41.4 

10.25 

.08 

NE 

— 

53.9 

.43 

238.4 

Appld. Mater, (amat/nasdaq) 

7/108 

39.7 

20.25 

.23 

1050.0 

— 

NM 

.21 

174.4 

Silicon Sys. (sicn/nasoao) 

8/153 

38.5 

9.00 

.21 

-22.2 

— 

22.0 

1.33 

81.8 

Dionics (dion/nasdaq) 

9/194 

38.0 

1.38 

-.03 

NC 

— 

17.2 

.11 

3.0 

Cypress Semi, (cypr/nasoag) 

10/137 

36.8 

11.63 

.09 

.0 


43.1 

.18 

67.7 

HEALTH 

Immunomedics (immu/nasdaq) 

1/89 

62.6 

8.13 

-.01 

NC 


NE 

.15 

4.0 

Minntech (mntx/nasoaq) 

2/49 

40.0 

8.75 

-.31 

-100.0 

— 

NE 

.13 

11.5 

Datascope (dscf/nasoaq) 

3/20 

35.4 

32.50 

.22 

83.3 

— 

22.6 

.47 

91.6 

Vicon Fiber (vtox/NASOAa) 

4/103 

35.2 

1.19 

-.20 

-100.0 

— 

NE 

.46 

10.6 

Hana Biologies (hana/nasoaq) 

5/97 

34.4 

10.75 

-.06 

-100.0 

— 

NE 

.13 

7.9 

Biomet (bmet/hasoao) 

6/59 

31.7 

20.75 

.22 

46.7 

— 

27.3 


59.6 

Care Plus (cpis/nasoao) 

7/106 

31.5 

2.63 

.43 

514.3 

— 

NM 

.99 

21.3 

Interspec (ispc/nasdaq) 

8/92 

30.5 

8.00 

.13 

62.5 

— 

16.7 

.00 

27.1 

Aequitron Med. (aoin/nasdaq) 

9/83 

29.1 

2.75 

.04 

-55.6 

— 

NE 

.26 

19.6 

Concept (ccpt/nasoaq) 

10/57 

27.3 

14.00 

.12 

9.1 


24.6 

.07 

38.4 

METALS FABRICATION 

Trinity Ind. (irn/nysO 

1/18 

35.9 

26.50 

.06 

-64.7 

.50 

NM 

1.28 

516.9 

Vorlen (ton/nasoaq) 

2/9 

31.1 

14.75 

.49 

104.2 

.60 

11.6 

.81 

153.5 

Allegheny Lud. (als/mvse) 

3/5 

28.2 

25.00 

.33 

57.1 

.20 

13.0 

11.07 

813.0 

Adtec (jail/nasoao) 

4/39 

22.0 

4.88 

.13 

44.4 

— 

10.6 

.00 

12.6 

Fla. Steel (hs/nyse) 

5/8 

19.3 

28.50 

.80 

-16.7 

.80 

10.2 

.61 

381.0 

Deltak (dok/nasdao) 

6/4 

16.7 

7.00 

.09 

28.6 

— 

7.4 

.59 

26.2 

Zero (zro/nyse) 

7/20 

16.5 

15.00 

.27 

35.0 

.36 

14.6 

.12 

130.1 

Coml. Shear, (cshr/nasdaq) 

8/28 

16.3 

14.25 

.45 

36.4 

.56 

14.3 

.68 

321.3 

Inti. Aluminum (iai/nyse) 

9/14 

15.6 

18.50 

.72 

63.6 

.80 

9.9 

.13 

175.0 

Am. Locker (aigi/nasdaq) 

10/37 

15.0 

11.50 

.18 

-33.3 

.28 

11.7 

.03 

26.0 

SCIENTIFIC AND ELECTRONIC INSTRUMENTS 

Impact Sys. (mpac/nasdaq) 1 /91 

81.8 

5.00 

.07 

75.0 


26.3 

.09 

26.2 

Sec. Tag Sys. (stag/nasoaq) 

2/76 

56.3 

2.25 

.02 

100.0 

— 

NE 

.08 

6.2 

Laser Photo (iazr/otc) 

3/96 

50.7 

1.13 

-.01 

NE 

— 

NE 

1.45 

4.4 

Resdel Ind. (rsocc/nasdao) 

4/75 

50.0 

5.25 

.00 

-100.0 

— 

30.9 

4.14 

17.6 

Tinsley Labs (tNsi/otc) 

5/80 

42.9 

5.00 

.28 

86.7 

— 

NE 

.32 

6.1 

CEM (CEMX/NASOAO) 

6/57 

40.5 

14.75 

.19 

46.2 

— 

23.8 

.00 

10.6 

Hoch (hach/nasoaq) 

7/43 

33.3 

16.00 

.24 

33.3 

.20 

20.3 

.12 

44.1 

Acuson (acsn/nasoaq) 

8/29 

32.1 

18.50 

.19 

58.3 

— 

28.9 

.01 

93.6 

Knago (kno/nyse) 

9/40 

31.8 

17.63 

.39 

11.4 

.30 

13.0 

.00 

54.0 

Resource Eng. (rse/amex) 

10/89 

30.1 

10.25 

.10 

100.0 


27.0 

2.05 

47.8 

SOFTWARE AND DATA PROCESSING 

Aero Svc. (aero/nasoaq) 1 /94 

75.2 

2.19 

-.28 

-100.0 


NE 

1.87 

66.6 

Comp. Factory (cea/nyse) 

2/128 

51.3 

15.13 

.19 

90.0 

— 

15.9 

.00 

187.0 

Ashton Tate (iate/nasdao) 

3/76 

50.0 

24.38 

.44 

33.3 

— 

15.0 

.04 

254.7 

PDA Eng. (poas/nasdao) 

4/133 

50.0 

4.50 

.05 

-28.6 

— 

75.0 

.07 

21.7 

Sys. Soft, (ssax/nasdaq) 

5/23 

48.6 

13.75 

.22 

100.0 

— 

20.2 

.03 

30.9 

Informix (ifmx/nasoaq) 

6/37 

41.8 

25.88 

.21 

90.9 

— 

46.2 

.00 

34.3 

Innov. Soft, (wso/nasoao) 

7/53 

40.8 

17.25 

.20 

185.7 

— 

27.8 

.02 

21.8 

Duquesne Sys. (duon/nasoaq) 

8/16 

37.1 

21.25 

.20 

42.9 

— 

28.3 

.00 

37.7 

Oracle Sys. (orcl/nasoaq) 

9/93 

33.3 

14.50 

.05 

400.0 

— 

50.0 

.11 

155.0 

Interleaf (ieae/nasoao) 

10/80 

32.1 

18.50 

.08 

NE 


77.1 

.04 

44.7 


MARCH 198S / HIGH TECHNOLOGY BUSINESS ■ 33 




















Companies Struggle 
To Automate Homes 

The business of home automation takes its 
first tentative steps, spurred by a controversial national project 

BY HERB BRODY 


TP 

I 1 OR YEARS, optimists 
have been predicting 
huge markets for sys¬ 
tems that turn the home into an obedi¬ 
ent and intelligent servant, equipped to 
ward off burglars, switch on appli¬ 
ances, and adjust the thermostat. But 
as often happens with innovative tech¬ 
nologies, big companies are waiting on 
the sidelines while the little guys test 
the market. The contestants in this em¬ 
bryonic business, however, have sus¬ 
tained themselves more on hope than on 
actual sales. 

Depending on how it is defined, the 
home-automation market in 1987 to¬ 
taled between $50 million and $350 mil¬ 
lion. “The market is a gleam in our 
eye,” says Harry Krall of Cardinal 
Technologies, an RCA spin-off that this 
year will begin to sell computer prod¬ 
ucts such as modems and printers de¬ 
signed for the automated home. 

Analysts predict that by the mid- 
1990s, billions of dollars a year will go 
toward converting ordinary residences 
into “smart” houses. In 1995, 4 percent 
of all new homes will come with a cen¬ 
tral computer-control system, predicts 
market-watcher Patricia Parks of 
Parks Associates. During the next five 
years, that will shoot to 10 percent. 


Home automation appeals mainly to 
buyers of houses that cost $250,000 or 
more. Robert Russ, chairman of start¬ 
up Unity Systems, defines the target as 
the top 5 to 10 percent of new houses 
and the top 5 percent of existing ones. 
That comes to 50,000 to 100,000 homes 
per year, says Russ. 

Many observers find it hard to conceal 
their frustration with the sluggish 
growth of the home-automation busi¬ 
ness. “The industry is taking longer to 
pick up than anticipated,” says Roger B. 
Dooley, publisher of Electronic House 
magazine. “A few years ago, the explo¬ 
sion was predicted to be right around the 
comer. It still hasn’t happened.” 

Even though the real race has yet to 
begin, the contestants are battling furi¬ 
ously for position. Events on several 
fronts warrant close watching: 

■ A clique of scrappy entrepreneurial 
companies is offering commercial home- 
automation systems. New entries are 
spicing up the field, and venture capital¬ 
ists are starting to take notice. 

■ Big companies are preparing to dive 
into the fray. 

■ The National Association of Home 
Builders is orchestrating a multi-indus¬ 
try consortium that aims to radically al¬ 
ter the way homes are built, making 


automation as integral a part of the 
building as electricity and plumbing. A 
variety of companies—mainly manufac¬ 
turers of such prosaic items as electrical 
cable and connectors—are joining the 
consortium in hopes of gaining the com¬ 
petitive edge when smart houses come 
on the market, possibly in the next two 
to three years. 

■ The Electronic Industries Association 
intends to publish a standard language 
that will let home appliances communi¬ 
cate with one another. 

The biggest obstacle facing compa¬ 
nies in this nascent industry is how to 
convince consumers that an automated 
home is worth the money. The situation 
is reminiscent of that of personal com¬ 
puters in the late 1970s; available prod¬ 
ucts appeal mainly to electronics hobby¬ 
ists. “When we entered this business in 
1982, we got a lot of blank stares,” says 
Marty Burns, president of Hypertek. 
The main benefit of home automation, 
says Burns, is “a sense of well-being. 
That’s not always easy to understand.” 

A relative newcomer to the business 
expresses similar frustration. “The 
problem is that there is no single fea¬ 
ture that justifies a home-automation 
system,” says Russell Evans, president 
of Archinetics, a small company that is 
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challenging Unity and Hypertek for an 
early share of the market. 

Indeed, today’s home-automation 
systems offer benefits from the clearly 
useful to the frivolous. The basic idea is 
to make a house run itself, with minimal 
human intervention. Before retiring for 
the night, for example, people might go 
through a ritual such as turning certain 
lights on and off, making sure appli¬ 
ances are off, arming a security sys¬ 
tem, turning down the thermostat, and 
running the dishwasher so that it uses 
less expensive off-peak electricity. 

Automating these tasks requires little 
new technology. Devices that have been 
on the market for several years, such as 
power-line carrier modules from X-10 
USA Inc., can perform most rudimenta¬ 
ry home-control functions. X-10's mod¬ 
ules operate lights, appliances, and heat¬ 
ing systems according to a programmed 
schedule. On/off instructions flow 
through a house’s existing wiring. You 
could thus order the porch light to turn 
on before you arrive home from work, 
and the thermostat to set back every 
night, all through one central console. 

It’s also possible to link a home-con¬ 
trol system to a burglar alarm. In addi¬ 
tion to triggering a siren, an intrusion 
might make all the lights flash on and 


off in unison, helping identify the invad¬ 
ed house to police. 

X-10 USA sells these systems both di¬ 
rectly and under the Sears and Radio 
Shack labels. Business is booming— 
1987 sales were triple those of 1986, ac¬ 
cording to president Peter Lesser. 
From 1985 to 1986, sales shot up 30 per¬ 
cent, and another 53 percent in 1987. 

The module costs about $10 and 
needs no additional wiring. However, it 
passes signals only in one direction, 
from the central console to the lights 
and appliances. Far more sophisticated 
automation will come from systems 
that can pass messages back and forth 
and from point to point. 

T he company most closely iden¬ 
tified with home-control equip¬ 
ment, Honeywell, is marketing 
dozens of individual gadgets 
but no system to link them together. Al¬ 
though obviously interested in home 
automation, Honeywell has chosen not 
to take the lead in what is known as 
whole-house systems. “People don't 
want an automated home,” says Richard 
Giddings, Honeywell’s manager of home 
and building automation research. 
“They want a home that’s comfortable 
to live in. There must be enough of a ben¬ 


efit to put up with the hassle.” 

The first major corporate entry into 
the home-automation field will come 
from Japan: Mitsubishi Electric has an¬ 
nounced plans to start marketing a sys¬ 
tem later this year. The company has 
sold a home-automation system domes¬ 
tically for several years. However, be¬ 
cause Japanese and U.S. lifestyles are 
so different, Mitsubishi enlisted a U.S. 
company, CyberLynx, to design the 
system that will be sold here. Cyber- 
Lynx has offered a home-control sys¬ 
tem called SmartHome for several 
years, with limited success. 

The Mitsubishi system, which will be 
sold through its Medama subsidiary, re¬ 
sembles those from Unity and Archine- 
tics. Like its competitors, Mitsubishi is 
aiming for the high-end home buyer; in¬ 
stalled systems will cost $10,000 to 
$20,000. Medama is testing the system 
in selected homes and will start produc¬ 
tion by mid-year, according to Dany 
Ray, director of market development. 

These plans have generated some 
skepticism. Market analyst Parks pre¬ 
dicts that there will not be enough de¬ 
mand to make the Mitsubishi system 
profitable. Other observers point out 
that the Japanese giant has previously 
announced U.S. marketing plans that 
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VIEWS OF THE SMART HOUSE VENTURE 


The National Association of Home Builders’ Smart 
House project promotes a radical concept of home auto¬ 
mation. The NAHB has created a consortium to develop 
products, and licenses members to use proprietary 


PARTICIPANTS 

Brintec, Brand-Rex Division 

Willimantic, Connecticut 

“Our product would be used in every Smart 
House, so there’s a big potential gain for us 
if the project succeeds,” says Hershall Wil¬ 
lis, senior product engineer. Brintec has ne¬ 
gotiated a license to manufacture electrical wire and cable 
that combines conductors, telephone wire, and coaxial ca¬ 
ble in one tube. The company hopes that its early involve¬ 
ment will earn the preference of the contractors who will 
build smart houses. 

Lennox Industries 

Dallas 

“We’re excited about our involvement with the Smart 
House project,” says president and CEO John N. Norris Jr. 
Lennox bills itself as the technology leader in the residen¬ 
tial furnace industry—it made the first commercial 
pulsed-gas furnace—and the company sees its participa¬ 
tion in the consortium as consistent with that leading-edge 
image. “We expect Smart House to succeed and we want 
to be in on the ground floor,” says spokesman Howard A. 
Olsen II. 



technology. The project started in 1985; so far, jl compa¬ 
nies have signed contracts to make parts of the Smart 
House. Here are comments from four companies that 
...... have signed on and two that have not. 


The Smart House “has the potential to de¬ 
fine and start the home-automation market,” 
says research manager Richard Giddings. 
He thinks that true home automation will be almost im¬ 
possible to achieve economically in an existing home. Gid¬ 
dings believes that the companies that get on board early 
have a chance to shape the business to their benefit. “The 
train is leaving the station, and we’re riding up front with 
the engineer,” he says. 

Square D 

Cedar Rapids, Iowa 

“The home will become smarter, and Square D needs to be 
ready,” says John Schultz, who manages Smart House ac¬ 
tivities at this manufacturer of circuit-breaker panels and 
other electrical equipment. “We see an increased connec¬ 
tion between the electrical network and the other net¬ 
works in the house, such as the phone system.” Square D 
joined the Smart House consortium early and stuck with it 
through its first erratic years. “My confidence in the pro¬ 
gram has increased recently,” Schultz says. 


RESISTIRS 

Archinetics 

Portland, Oregon 

The Smart House project is “a lot of re¬ 
search and endless going around in cir¬ 
cles,” says spokesperson Gail George. 

“They’re on some other planet—not at 
all product oriented.” Archinetics, which makes a whole- 
house automation system, has shunned the Smart House 
venture, viewing its commercial potential as remote, at 
best. “We’re more involved with the Electronic Industries 
Association’s work, which is a lot more viable.” 



X-10USA 

North vale, New Jersey 

“Those guys are tilting at windmills,” says 
president Peter Lesser. “This isn’t going to 
happen until the 21st century.” X-10, whose lamp- and 
appliance-control modules are central to the home-auto¬ 
mation market, disdains the Smart House project. Lesser 
predicts that the Smart House will founder when it gets 
into the hands of the tradespeople who actually install it. 
The Smart House’s sophisticated wiring scheme will baf¬ 
fle electricians, he contends. 


have failed to materialize. 

But if Mitsubishi delivers, the ramifi¬ 
cations would be significant. By publi¬ 
cizing its product, the company would 
promote the concept of home automa¬ 
tion in general. Indeed, competitor Ar¬ 
chinetics is “waiting anxiously for Mit¬ 
subishi” to come in, says Gail George, 


whose official title is product evange¬ 
list. “We’ll all benefit from Mitsubishi’s 
advertising.” 

This sounds eerily familiar to those 
who have followed the business. In 
1985, virtually identical hopes were 
pinned on General Electric, which intro¬ 
duced an inexpensive system called 


Homeminder. But GE never promoted 
the product as heavily as it promised to 
and, after two years of meager sales, 
yanked Homeminder from the market. 

Home-automation companies are 
aiming their systems primarily at new 
construction, for two reasons. First, the 
logical time to equip a home for automa- 
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HOW THE SMART HOUSE WOULD WORK 


T he Smart House envisioned by the National Associ¬ 
ation of Home Builders (NAHB) would differ radi¬ 
cally from an ordinary dwelling. The main change is 
in the wiring system. Today’s houses contain multiple ca¬ 
bles for different functions: electricity, telephone service, 
cable TV, security systems, doorbells, and thermostats. 

The Smart House’s design calls for a single cable contain¬ 
ing three wires. The first wire would carry electricity, the 
second would transmit control signals and data, 
and the third would handle audio and video sig¬ 
nals. Because each wire would connect to each 
outlet in the house, these multipurpose recep¬ 
tacles could accommodate a variety of appli¬ 
ances, from toasters and hair dryers to tele¬ 
phones, stereo speakers, and smoke alarms. 

In addition, flexible gas piping would be in¬ 
stalled throughout the house; electronically 
controlled valves could then automate gas appliances. 

The NAHB’ 

electrical hazards through a feature called closed-loop 
power. When a Smart House appliance gets plugged into 
the socket, it starts an electronic conversation with a cen¬ 
tral power controller. The appliance sends a signal to iden¬ 
tify itself and specify how much current it needs. 

Only upon receiving such a request will the controller 
release power to the outlet; otherwise, it remains dead. 
Thus, a baby could safely stick its finger in the outlet. The 


appliance must continually acknowledge that it is receiv¬ 
ing the power it has asked for and that it wants power to 
continue. Lack of such an acknowledgment triggers the 
controller to stop sending power to that outlet. 

Other features could come from the interaction be¬ 
tween appliances. For example, the controller could be 
programmed not to send any gas or electricity to the stove 
unless infrared sensors in the kitchen detect an adult¬ 
sized person. The ringing of the doorbell could relay a 
signal to the controller telling it to cut off power 
to any vacuum cleaner that might be plugged 
in at the time. Or, when a washing machine fin¬ 
ished its cycle, it could pass the word along to 
the television set, which would flash the mes- 
sage on its screen. 

/ /^ / ‘ — The NAHB has scaled back its technological ad- 

V ^ *** ?\ _ I venturism since it proposed the Smart 
House to a puzzled world in 1984. As 
plan also offers unique protection from | first described, the house was to provide 

something called programmed power—appliances would 
receive electrical power in a variety of forms, including di¬ 
rect current and high-frequency alternating current. But 
the energy-efficient appliances that could exploit these 
unusual electrical styles are not yet available, so the 
NAHB now plans for the Smart House to offer only 120/ 
220-volt, 60-cycle alternating current—the same juice that 
runs through the copper veins of conventional houses. 



tion is before it’s finished; stringing 
wire is much easier and cheaper before 
walls and ceilings go up. Second, the 
cost of an automation system inflicts 
less pain when it can be paid over a 20- 
or 30-year mortgage. A $10,000 system 
might add $100 to the monthly pay¬ 
ment, a tolerable burden for someone 
buying a $200,000 house. 

But inside the new-construction mar¬ 
ket lurks a potentially formidable ad¬ 
versary for home-automation compa¬ 
nies—the National Association of 
Home Builders (NAHB). For the past 
three years, this organization has been 
pushing an ambitious and increasingly 
controversial project called Smart 
House. If the project succeeds, it will 
compete directly with the fledgling 
home-automation business. It also 
could bring diverse companies into the 
arena, from cable manufacturers to 
toaster makers. 

The NAHB exists to promote the con¬ 
struction and sale of new houses. The 
Smart House project is, in essence, an 
elaborate scheme to give the home buyer 
a reason to prefer a newly built house 
over an old one. The group is pursuing 
its goal with an unusual business strate¬ 


gy—it has set up a wholly owned subsid¬ 
iary, the Smart House Development 
Venture, to promote the concept. The 
venture developed a radical new method 
of wiring homes that not only eases 
automation but also greatly lessens the 
chance of electrically caused fires or in¬ 
juries (see “How the Smart House 
Would Work,” above). The project 
cleared a significant hurdle last year 
when the National Electrical Code was 
revised to permit the new type of wiring. 

The NAHB has also created a multi¬ 
ple-industry consortium. To join, com¬ 
panies pay a one-time fee and agree to 
help develop products to take advan¬ 
tage of Smart House’s unique features. 
In return, the NAHB licenses the com¬ 
panies to use a proprietary integrated- 
circuit chip that will make their prod¬ 
ucts compatible with all others in the 
Smart House. The price of entry has es¬ 
calated, from as low as $10,000 when 
the project started in 1985 to about 
$100,000, according to Smart House 
spokesman Ken Geremia. 

To begin with, the NAHB will license 
three companies per product category. 
This tri-opoly will last for the first four 
years that Smart Houses are on the 


market. The NAHB is pitching the deal 
to companies by implying that the train 
is boarding; once it starts rolling, non¬ 
participants will be left at the station as 
the train chugs off into the promised 
land of home-automation profits. 

So far, 41 companies have signed con¬ 
tracts to make pieces of the Smart 
House. Most produce what the NAHB 
calls the “core”—the cable, outlets, con¬ 
nectors, and so forth that will hide be¬ 
hind the walls and make the whole sys¬ 
tem work. “Ninety percent of the dollar 
value of the core products is now signed 
up,” says Keith Phillips, the venture’s 
marketing vice president. The NAHB 
has had to fend off applicants for cer¬ 
tain products, particularly the “power 
block”—the computer-controlled wall 
socket that Phillips calls the most revo¬ 
lutionary item in the Smart House. 

With this infrastructure in place, the 
venture is trying harder to sign up ap¬ 
pliance makers. Manufacturers of heat¬ 
ing, ventilation, and air-conditioning 
equipment have filled up their product 
categories. Next, the venture is focus¬ 
ing on less fundamental items such as 
refrigerators and washing machines. 
Whirlpool has reached advanced stages 














HOME AUTOMATION: THE EARLY LINEUP 

COMPANY 

PRODUCT NAME 

PRODUCT DESCRIPTION 

Archinetics 

1750 N.W. Front 

Portland, OR 97209 
(503) 241-2724 


Controls and monitors security, lighting, and en¬ 
ergy systems. Can be programmed via tele¬ 
phone; has a synthetic voice. 

CyberLynx 

4828 Sterling Dr. 

Boulder, CO 80301 
(303) 444-7733 

SmartHome 

Programmed with an Apple or IBM PC computer,- 
links security to control of lights and appliances. 

Enerlogic Systems 

4 Townshend West 

Nashua, NH 03063 
(603) 880-4066 

ES-1400 

Adds logical decision-making to the automation 
system made by X-10 USA. 

Hypertek 

Salem Industrial Park, Rte. 22 E. 
Whitehouse, NJ 08888 
(201) 534-9700 

HomeBrain 

Programmed with an IBM PC or compatible com¬ 
puter, which can then be disconnected or used 
for other tasks. Uses a touchscreen interface. 

Mitsubishi Electric 

Sales (Medama) 

5757 Plaza Dr. 

Cypress, CA 90630 
(714) 220-2500 

Home Automation System 

Controls energy, security, communication, and 


Video intercom monitors a child's roonfor sees 
who's at the door. 

Unity Systems 

2606 Spring St. 

Redwood City, CA 94063 
(800) 558-6489 

Home Manager 

Emphasizes energy management; automatic 
dampers in ductworks adjust the temperature of 
individual rooms. Uses a touchscreen interface. 

X-10 USA 

185A LeGrand Ave. 

Northvale, NJ 07647 
(201) 784-9700 

Poweriiouse; also sold 
through Sears and Radio 
Shack under their brand 

Plug-in modules that transmit on/off commands 
to lights and appliances through existing wiring. 

SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 


of negotiation, and will probably be the 
first major appliance-maker to join the 
Smart House team. 

Once these advanced dwellings begin 
to pop up around the country, the exclu¬ 
sive club of Smart House product mak¬ 
ers will be sitting pretty. But many ob¬ 
servers doubt the project’s viability. 
They cite the system's radical nature, 
which requires major changes in wiring 
techniques used for most of the centu¬ 
ry. “Face it; you can’t even get compa¬ 
nies to make metric nuts,” says Everett 
Sharey, manager of the construction 
products and services unit at consulting 
firm Arthur D. Little. Worse, the ven¬ 
ture has been unable to attract a single 
consumer-electronics company. This 
failure alone might doom the Smart 
House. “People will pay for entertain¬ 
ment before they’ll pay for convenience 
or security,” says Sharey. 

Smart House executives concede that 
the venture is risky. “It’s a big poker 
game,” says vice president Phillips. “Ap¬ 
pliance makers don’t want to invest in 
Smart House product development until 
they’re convinced that these houses are 
really going to be built. But they don’t 
want to get left behind, either.” 


The nature of the business deal has 
also come under attack. Unity Systems 
chairman Russ says that the short-lived 
period of exclusivity afforded Smart 
House manufacturers will make the 
system expensive. Makers of Smart 
House appliances, for example, will 
have to charge a premium during that 
limited period in order to recoup their 
product-development costs. 

Most of all, the NAHB’s secrecy ran¬ 
kles critics. Only fee-paying partici¬ 
pants will enjoy access to the technolo¬ 
gy that governs exactly how signals 
will flow through the wiring, and many 
observers see this proprietary approach 
as a poor way to launch the home-auto¬ 
mation industry. The business will only 
get going, they argue, when there is a 
publicly agreed-upon standard. Such 
openness would make the business 
seem far less risky to companies decid¬ 
ing whether to make products. “Manu¬ 
facturers want to build to only one stan¬ 
dard,” says consultant Parks—and 
they prefer a standard without a hefty 
admission price. 

Just such an open standard should ar¬ 
rive later this year from the Electronic 
Industries Association. The associa¬ 


tion’s Consumer Electronics Bus com¬ 
mittee has been laboring for years on 
the “CEBus,” a detailed set of instruc¬ 
tions on how to encode and transmit in¬ 
formation within the home. Products 
compatible with the CEBus will hit the 
market in early 1989, predicts Thomas 
Mock, who heads CEBus work at the as¬ 
sociation. 

The CEBus would permit interactive 
communications among a wide variety 
of household products. The standard 
has provisions for all existing transmis¬ 
sion media: power-line carriers, coaxial 
cable, twisted-pair copper wire, infared 
light, fiber optics, and radio waves. The 
bus could carry information from a per¬ 
sonal computer to a printer, for exam¬ 
ple, or from a central VCR to televisions 
throughout the house. The dishwasher 
could alert the water heater to prepare 
a batch of extra-hot water before start¬ 
ing its cycle; at other times, water could 
be kept cooler, saving energy. 

Some of the main benefits of the CE¬ 
Bus would go not to homeowners, but 
to the companies that service them. 
Smart appliances plugged into the bus 
could detect impending failure (a low 
freon level in a refrigerator or air condi¬ 
tioner, for instance) and automatically 
transmit its tale of woe to a repair cen¬ 
ter such as the one GE operates. Appli¬ 
ance makers tied into the home in this 
way might lower their repair costs, be¬ 
cause their technicians would no longer 
spend time on trivial problems that us¬ 
ers could fix themselves. 

The CEBus would also make it easier 
for electric utilities to send signals to 
household appliances, perhaps shutting 
down nonessential loads during times 
of maximum power demand. By shav¬ 
ing peak consumption, a utility could 
spare itself the need to build an addi¬ 
tional power plant. 

The CEBus will not solve all commu¬ 
nication problems. “Benefits do not ac¬ 
crue just because of communication,” 
cautions Honeywell’s Giddings. As an 
analogy, Giddings points out that the 
global telecommunications network 
makes it possible to call anywhere in 
the world—but little is gained if the two 
parties speak different languages. 

Still, a communications standard is a 
necessary first step. Home-automation 
companies will start to “crawl out of the 
woodwork” once standards solidify, 
says market watcher Parks. Thus, the 
introduction of the CEBus may serve as 
the long-awaited impetus to get the 
home-automation business moving. ■ 
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IBM Opens the Door 
For Entrepreneurs 

A new breed of small companies is poised to cash in on OS/2, 
the next generation of personal-computer software 

BY CHRISTOPHER O'MALLEY 


T HE OLD SAYING “opportunity 
knocks but once” does not ap¬ 
ply to the personal-computer 
business. Not only can oppor¬ 
tunity knock again, it can knock so loud¬ 
ly that even people who struck it rich 
during the first calling will drop every¬ 
thing for another try. 

A second chance to cash in on soft¬ 
ware for personal computers has been 
created by IBM and Microsoft’s joint 
launch of a new standard called Operat¬ 
ing System 2, or OS/2. An operating 
system is essential software that con¬ 
trols the way a computer organizes and 
processes information; it is a traffic cop 
that tells the machine how to execute 
the commands you punch into it. OS/2 
directs traffic so effectively that it 
clears the way for new computer pro¬ 
grams written to take advantage of the 
system—programs that will far out¬ 
class much of the software used today. 

A number of new companies plan to 
take advantage of this development. 
Several are backed by some of soft¬ 
ware’s leading entrepreneurs, the whiz 
kids who built reputations and fortunes 
by creating the programs that make 
personal computing such a pervasive 
business tool. Given the past perfor¬ 
mance of their founders and the wide- 
open market for OS/2 products, these 
fledgling companies stand a good 
chance of becoming the giants of a new 
software industry. 

Leading the lineup is On Technology, 


led by Mitchell Kapor, the former head 
of Lotus Development in Cambridge, 
Mass., and creator of Lotus 1-2-3. Next 
come the startups Go and Asymetrix. 
Asymetrix was founded by Paul Allen, 
who joined with Bill Gates about 10 
years ago to start the software giant 
Microsoft, based in Redmond, Wash. 
Go is the child of S. Jerrold Kaplan, an¬ 
other former Lotus technologist, and 


Robert M. Carr, who was chief scientist 
for database supplier Ashton-Tate of 
Torrance, Calif. 

Unlike these startups, two other re¬ 
cently established companies—Micro- 
grafx and Blyth Software—already of¬ 
fer software that is picking up market 
momentum. These programs will have 
proven capabilities when they are used 
with OS/2 machines. 


On Technolog y 

FOUNDED 1987 

FINANCING Undisclosed 
amount from chairman 

EMPLOYEES Fewer than 10 

PROPOSED OS/2 PRODUCT 

A building-block platform for 
software developers 

STRATEGY To convince 
developers, particularly at 
smaller companies, that its 
building blocks offer a more 
coherent, cost-effective way 
to create new programs. 


1 Cambridge Center 
Cambridge, MA 02142 
(617) 225-2545 



■ Mitchell D. Kapor, chairman 
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Asymetrix 

FOUNDED 1985 

FINANCING Undisclosed 
amount from president 

EMPLOYEES 28 

PROPOSED OS/2 PRODUCT 

High-end business programs 

STRATEGY To create easy-to- 
use software that addresses 
business problems by 
combining new and old ideas. 


110 110th Ave. N.E. 
Bellevue, WA 98004 
(206) 462-0501 



All five companies hope to capitalize 
on opportunities that haven’t been seen 
in the software business since 1981, 
when the IBM PC created an industry 
standard from Microsoft’s operating 
system MS-DOS (which stands for Mi- 
crosoft-Disk Operating System). Appli¬ 
cation software—spreadsheets, word¬ 
processing programs, and the like—are 
tied to a computer’s operating system; 
any machines with the same operating 
system and basic hardware architec¬ 
ture can run the same software. When a 
system becomes as pervasive as MS- 
DOS, software suppliers have a vast 
and unified market eager for their 
wares. The rise of DOS helped build the 
fortunes of Lotus, Ashton-Tate, and 
even Microsoft, which writes many ap¬ 
plication programs for its own operat¬ 
ing systems. By all indications, OS/2 
will quickly become as pervasive, sup¬ 
planting MS-DOS as the most popular 
personal-computer operating system. 

OS/2 has significant technical advan¬ 
tages. The system is not constrained by 
the meager memory space and one-job- 
at-a-time approach of DOS, and there¬ 
fore will accommodate a new class of 
more sophisticated programs that com¬ 
bine many tasks handled separately in 
DOS computers. Yet people will control 
OS/2 programs through simple menus 
and windows. 

Also boosting OS/2 is the growing 


popularity of personal computers built 
around Intel Corp.’s 80286 and 80386 
microprocessors, the powerful chips 
needed to run the new system. DOS 
does not take advantage of the full pow¬ 
er of these chips, which is the reason 
IBM and Microsoft teamed up to create 
a new operating system in the first 
place. Although machines with 286 and 
386 chips make up less than 25 percent 
of the personal computers now in use, 
their popularity is on the rise. Last year 
they accounted for 48 percent of all per¬ 
sonal-computer shipments, says John 
C. McCarthy of Forrester Research. He 
predicts that this figure will rise to 
nearly 75 percent this year, and to more 
than 80 percent in 1989. “OS/2 is going 
to be here a lot faster than many people 
think,” says McCarthy. 

F orrester expects OS/2 to 
emerge as the next operating- 
system standard for business 
computers as early as mid- 
1989. Other observers are not so opti¬ 
mistic, but there’s little question that 
software will adopt OS/2 soon. A pre¬ 
liminary version of the system was re¬ 
leased only last December, but by the 
end of 1987 Microsoft had shipped more 
than 4,000 OS/2 development kits—at 
$3,000 each—to software publishers 
and corporate developers. The final ver¬ 
sion, which will include an interface 


called Presentation Manager to make 
OS/2 software easier to use, won’t be 
available until late this year. 

By then, many companies will be 
ready with OS/2 programs, including 
the established giants of the personal- 
computer software industry. With their 
hordes of satisfied customers and well- 
honed sales networks, these companies 
will no doubt be heavyweights in OS/2 
(see “Software Giants Cash In,” p. 42). 

But judging from the short history of 
personal-computer software, odds are 
that a handful of the new companies 
will elbow into top spots as a new soft¬ 
ware hierarchy forms around OS/2. It’s 
too soon to predict which companies will 
make it; OS/2 creates a market open to 
all comers. “The most important prod¬ 
ucts have come from left field, not real¬ 
ly from the expected sources,” notes 
Jonathan Rotenberg, president of the 
Boston Computer Society. Still, the 
proven development skills, strong man¬ 
agement, and promising starts of Asy¬ 
metrix, Blyth, Go, On Technology, and 
Micrografx push these companies to 
the front of the pack. 

Although its effect is difficult to 
quantify, the presence of superstar 
software-writers in the OS/2 startup 
companies increases their chances of 
success, says David B. Readerman, vice 
president of research at securities ana¬ 
lyst Smith Barney. Indeed, as this brain 
trust invests in OS/2, its sheer mental 
momentum may help ensure the sys¬ 
tem’s success. 

Perhaps no software company started 
in recent years has had as many luminar¬ 
ies as Go, founded last September with 
private funding. Kaplan, its president 
and CEO, is considered an expert in artifi¬ 
cial intelligence. As chief scientist at Ash- 
ton-Tate, Go’s vice president Carr devel¬ 
oped Framework, a popular program 
that combines several applications. In ad¬ 
dition, Lotus founder Kapor and Vinod 
Khosla, a co-founder of Sun Microsys¬ 
tems, sit on Go’s board of directors. 

Helping Kapor at On Technology, 
founded last November, is Peter B. 
Miller, formerly director of advanced 
technology at Lotus. As president, 
Miller will handle the business end 
while Kapor serves as the company’s 
principal software designer. Kapor re¬ 
signed as chairman of Lotus in 1986 so 
he could rediscover his roots in soft¬ 
ware development. As mentioned, Asy¬ 
metrix is headed by Paul Allen, a 
founder of Microsoft. 

With the talent clearly in place, suc- 
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WHAT WILL HAPPEN TO MS-DOS? 


A s the OS/2 operating system hits the market, the 
question of what will become of the ubiquitous MS- 
DOS system that preceded it is critical for compa¬ 
nies that publish software for IBM PC-compatible comput¬ 
ers. Sales of MS-DOS software are generally expected to 
level off this year and begin declining in 1989, though pro¬ 
jections vary wildly as to how steep that decline will be. 

Nevertheless, of the approximately 15 million IBM PCs 
and compatible computers atop U.S. desks, about 75 per¬ 
cent of them cannot run OS/2 without radical, expensive 
alterations. Millions more people are expected to buy low¬ 
er-cost MS-DOS personal computers this year and next, de¬ 
spite OS/2. Therefore it seems unlikely that the market 
for DOS software will dry up immediately after the intro¬ 
duction of OS/2. 


“DOS is not going to go away, at least not until the early 
1990s,” predicts Richard A. Shaffer, editor and publisher 
of the industry newsletter Technologic Computer Letter. 
“There are people out there still using the first release of 
WordStar and Lotus 1-2-3. They get the job done.” Shaffer 
also points out that switching to OS/2 will be expensive, 
and businesses may balk at the cost of the hardware and 
software needed to adopt the new system. 

In fact, software publishers who develop products sole¬ 
ly for the DOS market may prosper for a time. In the rush 
to develop software for OS/2, larger companies may over¬ 
look the emergence of lucrative new DOS markets, says 
David B. Readerman, vice president of research at Smith 
Barney. This would leave room for smaller companies to 
develop new software for DOS. 


cess for Asymetrix, Go, and On Tech¬ 
nology hinges less on the names in¬ 
volved in them than on developing good 
products. “The corporate buyer is now 
educated to the point that he knows 
who these people are,” says one indus¬ 
try observer. “That’s enough to get 
these companies in the door, but it’s not 
enough to make them successful. That 
depends on the product.” 

A t this stage, the startups are 
saying little about product 
plans. But they seem to envi¬ 
sion software that’s more so¬ 
phisticated than any programs current¬ 
ly on the market. 

At Asymetrix, Allen intends to create 
software that takes a fresh approach to 
business needs. “We want to design 
software that works closer to the way 
people think about problems,” says Al¬ 
len, who is president and chairman of 
the privately held company. He calls the 
Asymetrix product, which should be re¬ 
leased later this year or early in 1989, a 
high-end business program that com¬ 
bines elements from other programs 
such as database managers or word 
processors. “OS/2 gives us the opportu¬ 
nity to do software that pushes past the 
old boundaries,” he says. 

Despite the absence of details, Al¬ 
len’s venture has some apparent advan¬ 
tages. Asymetrix has a one- to two-year 
head start on most OS/2 developers; Al¬ 
len founded it in 1985, anticipating the 
software opportunity created by the 
powerful 286 and 386 computers. Also, 
Asymetrix maintains a close working 
relationship with Microsoft, the compa¬ 
ny Allen helped start, and seems to be 


scouting territory in a new software 
category with no direct competition. 

However, Go may fill that competi¬ 
tion gap. Like Asymetrix, Go is very 
vague about future products, but com¬ 
pany statements sound similar to those 
from Asymetrix. Go plans to “pioneer 
new areas of computing rather than 
compete for market share with existing 
companies or products,” says Kaplan. 
The company is developing a product 
for professionals and managers that 
won’t be ready before next year. 

Unlike Asymetrix and Go, On Tech¬ 


nology is not wagering everything on 
OS/2. The company plans two similar 
classes of products, one for Apple Mac¬ 
intosh computers, the other for OS/2 
machines. Nor is On Technology focus¬ 
ing on application programs, although 
Kapor says it may offer some. Instead, 
the company is developing software to 
fit between the operating system and 
the programs written for it. On Tech¬ 
nology will sell these programs to other 
software companies, which will use 
them to write “a new class of personal, 
group, and public information sys- 


Go 

FOUNDED 1987 

FINANCING Undisclosed 
amount from the venture 
firm Kleiner, Perkins, 
Caufield & Byers, and from 
directors Mitchell Kapor and 
Vinod Khosla 

EMPLOYEES 10 

PROPOSED OS/2 PRODUCT 

Business software 

STRATEGY To find and exploit 
an untapped niche in the 
crowded business-software 
market by creating personal- 
productivity programs. 


139 Townsend 

San Francisco, CA 94107 

(415) 543-3200 
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SOFTWARE GIANTS CASH IN 


I f the OS/2 operating system opens a window of oppor¬ 
tunity for small and upstart publishers of personal- 
computer software, it raises the roof of success for 
the industry’s biggest and best-known companies. Soft¬ 
ware giants such as Microsoft, Lotus Development, and 
Ashton-Tate hope to match or better the fortunes they 
have made in products for the established MS-DOS system. 

Not surprisingly, the largest publisher of personal-com¬ 
puter software, Microsoft, holds the most enviable posi¬ 
tion. It owns OS/2, and this $395-per-copy product that it 
developed with IBM’s help is expected to bring Microsoft 
enormous licensing revenues. What’s more, Microsoft’s 
Excel spreadsheet program is virtually ready to work with 
OS/2 and its Presentation Manager interface. This puts 
Microsoft in a position to challenge the dominance of Lo¬ 
tus 1-2-3 in the spreadsheet arena. 

Lotus seems to have fewer obvious advantages. Its big 
money-maker, 1-2-3, must be completely rewritten to run 
under Presentation Manager, which would give the pro¬ 
gram the attractive, easy-to-use aspect that is expected to 
be a major benefit of OS/2. Lotus says it will introduce 
such a version, an update it calls 1-2-3/G, though how well 
the program adapts to the new graphic environment is 
open to question. Still, the durability of 1-2-3 has been un¬ 


derestimated before; an elegant rendition of this famed 
spreadsheet for OS/2 may be enough to fend off competi¬ 
tors like Excel. OS/2 also gives Lotus another crack at ex¬ 
ploiting new software segments, something it has done 
with little success in the DOS market. 

By most reckonings, Ashton-Tate has a fight on its 
hands with OS/2. Not only will its venerable dBase pro¬ 
gram require a complete overhaul to run under Presenta¬ 
tion Manager, but serious rivals are lining up to take a 
shot at unseating the database champ. OS/2 has the po¬ 
tential to make database software easier to use and more 
versatile, a combination many would-be competitors can¬ 
not resist. But like 1-2-3, the staying power of dBase has 
been underrated before. And like Lotus, Ashton-Tate can 
use OS/2 to diversify. 

The immediate challenge for many software heavy¬ 
weights—including Borland International, Software Pub¬ 
lishing, Aldus, Microrim, and WordPerfect—is to capital¬ 
ize on their success in the DOS marketplace with versions 
of familiar products that go a step further under OS/2. 
The long-term challenge, however, may be to create the 
type of innovative software that is the twinkle in the eye 
of the many entrepreneurs struggling to produce the OS/ 
2 equivalent of a 1-2-3 or dBase. 


terns,” according to the company. De¬ 
tails are scanty, but it sounds as if Ka- 
por wants to provide basic building 
blocks that programmers can combine 
into software that will offer free-form 


filing procedures, letting people get at 
information much more easily. 

Although Asymetrix, Go, and On 
Technology can expect to reap benefits 
from the reputations of their founders, 


Micro g rafx 

FOUNDED 1982 

FINANCING About $8 million 
1987 revenue; $16-$20 million 
projected for 1988 

EMPLOYEES 53 

PROPOSED OS/2 PRODUCT 

New versions of Designer, 
Graph, and Draw graphics 
packages 

STRATEGY To use its 

Windows development 
experience to create OS/2 
products for the fragmented 
graphics-software market. 


1820 N. Greenville Ave. 
Richardson, TX 75081 
(800) 272-3729 



■ Paul Grayson, chairman 


Blyth and Micrografx enter the OS/2 
arena with established DOS software 
that gives them footing in a particular 
niche. Of the two, Micrografx probably 
has the best position. The six-year-old 
company makes three products: De¬ 
signer (formerly In*a*Vision), a draft¬ 
ing and illustration program; Windows 
Draw, a drawing and presentation- 
graphics package; and Windows Graph, 
a business program for creating charts 
from spreadsheet figures. All use the 
Microsoft Windows environment, a col¬ 
orful program of pull-down menus and 
windows designed to give a computer 
the friendly look and feel of a Macin¬ 
tosh. When it is released by Microsoft in 
October, OS/2’s Presentation Manager 
will be a close copy of Windows. There¬ 
fore, the few companies such as Micro¬ 
grafx that are programming with Win¬ 
dows have a head start in OS/2 
software development. 

M icrografx has sold about 
100,000 copies of its soft¬ 
ware. This gives it a 5 per¬ 
cent share of the fragment¬ 
ed market for graphics software for 
personal computers. Its niche has been 
limited to people who use Windows, 
fewer than 10 percent of the personal- 
computer population. But now the com- 
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pany is preparing for rapid expansion 
as OS/2, with its built-in version of Win¬ 
dows, dramatically increases potential 
customers. “We’ve got established, ma¬ 
ture products, and we feel we’re proper¬ 
ly positioned for a rapidly developing 
market,” says president George Gray¬ 
son, whose brother Paul is chairman 
and CEO of the privately held company. 
George Grayson expects Micrografx to 
become a $20-million company this 
year, more than twice its present size. 
“We want to be a $50-million company 
next year,” he adds. “We can’t do it 
without successful OS/2 products.” 

M icrografx hopes to garner a 
40 percent share of the OS/ 

2 graphics market. “We 
have the opportunity to lit¬ 
erally take over the graphics field in the 
IBM PC world,” says Grayson. To do 
this, Micrografx is revising its software 
and creating new packages. Grayson 
claims he will be ready with OS/2 ver¬ 
sions of current products “within 24 
hours” of the release of OS/2 and Pre¬ 
sentation Manager in October. 

This strategy of taking an early lead 
should help Micrografx. “The first com¬ 
pany into a market category with a rea¬ 
sonably good product is successful,” 
says Charles Wolf, vice president in the 
equities research department at First 
Boston. If this first-come, first-place re¬ 
lationship holds up, it will be hard for 
latecomers to displace the giants in the 
segments in which they are already es¬ 
tablished; an OS/2 version of Lotus 1-2- 
3, for example, would have a lot of 
clout. But so far, no clear leader has 
emerged in the graphics software mar¬ 
ket, despite the presence of big names 
such as Microsoft, Lotus Development, 
and Ashton-Tate. As long as Micro¬ 
grafx keeps its development lead, it has 
time on its side. 

The greatest threat to Micrografx 
may well come from Microsoft, whose 
founder and leading Windows evange¬ 
list, Bill Gates, helped convince the 
Grayson brothers to write applications 
for Windows. Microsoft may offer its 
own graphics software when it releases 
the Presentation Manager interface. 
Such an introduction would seriously 
hamper the growth plans of Micro¬ 
grafx. However, the company’s range 
of graphics products and its success 
thus far would probably sustain it, 
though perhaps at a scaled-down size. 

Like Micrografx, Blyth Software 
hopes to parlay its current Microsoft 


Bl yth Software 

FOUNDED 1984 

FINANCING $7 million from 
initial public offering, 1987 

EMPLOYEES 45 

PROPOSED OS/2 PRODUCT 

New version of Omnis 
Quartz database 

STRATEGY To use the smooth 
transition of Quartz from 
Windows to OS/2 to 
establish the product as a 
leader in database 
management. 


1065 E. Hillsdale Blvd. 
Foster City, CA 94404 
(415) 571-0222 



Windows software into OS/2 products. 
Blyth’s recently introduced Omnis 
Quartz is the first high-end database 
program running under Windows, and 
will probably be one of the first data¬ 
base products for OS/2 as well. 

Founded in 1984 as a subsidiary of 
Britain’s Blyth Software, Blyth first 
published a database program for the 
Macintosh, an admittedly small niche. 
But Blyth did not want to compete 
against Ashton-Tate’s best-selling 
dBase software, says president Michael 
Kenny. Much of Blyth’s future prosper¬ 
ity depends on how Omnis Quartz fares 
in the OS/2 market. Quartz is a sophisti¬ 
cated product in the mold of Ashton¬ 
Tate’s dBase III Plus, but its appear¬ 
ance and operation are more akin to 
Macintosh software, giving it a leg up 
on most DOS programs. The software’s 
quick and easy adaptability to OS/2 
also gives Blyth a development-time ad¬ 
vantage over its competitors, according 
to Kenny. 

Blyth plans to have an updated ver¬ 
sion of Quartz ready when the Presen¬ 
tation Manager edition of OS/2 comes 
out. “Our goal is to be a standard choice 
for high-end databases,” says Kenny. It 
won’t be easy: The established data¬ 
base suppliers, including Ashton-Tate 
and Microrim (which publishes R:base), 
have a lot more muscle. What’s more, a 
number of small companies are work¬ 


ing on sophisticated distributed data¬ 
bases. To gird for the looming market 
battle, Blyth went public last October to 
raise the cash it needs to strike early 
with a formidable product. 

K enny expects Blyth’s reve¬ 
nues to double this year, and 
he hopes to double or triple 
the company’s size in the 
next two years. To that end, he is open¬ 
ing sales offices around the country to 
pitch Blyth’s products to Fortune 1,000 
customers, especially those that are 
standardizing on OS/2 or using both 
IBM PC and Macintosh computers. “Our 
biggest challenge is to have the right in¬ 
frastructure to take advantage of the 
opportunity before us,” he says. 

The enthusiasm with which Kenny 
and his counterparts at other upstarts 
are attacking the emerging market 
demonstrates the euphoria that greets 
the coming of most new technology op¬ 
portunities. Some of the most celebrat¬ 
ed minds in software have left the secu¬ 
rity of established companies to re¬ 
experience this kick of adrenalin. With 
any luck, their second opportunity will 
give the personal-computer world pro¬ 
grams not yet imagined. ■ 


Christopher O’Malley is a free-lance 
writer who specializes in electronics 
and other technologies. 
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■ INTERVIEW ■ 


Siemens Capital 
President 
Hans Decker 

ON BRINGING TECHNOLOGY 
TO THE UNITED STATES 


n 

ERMANY’S $28-BILLION electronics gi- 
M ant Siemens AG has been operating in 
the United States since 1952. The U.S. 
segment has grown from $500 million in 1980 to nearly $3 
billion in fiscal 1987, including a medical-equipment busi¬ 
ness that will top $1 billion this year. After spending $200 
million to adapt its telephone central-office switch for the 
U.S. market, Siemens is poised to become the number- 
three supplier to the Bell operating companies behind 
AT&T and Canada’s Northern Telecom. Other activities in¬ 
volve computers, automotive products, and power plants. 

Siemens has almost $10 billion in cash, so observers con¬ 
stantly watch for new moves into U.S. markets. Last year, 
the company completed its purchase of Telecom Plus, the 
largest U.S. distributor of telephone equipment, for about 
$300 million, and speculation has surrounded possible in¬ 
terest in Allied-Signal’s Bendix Electronics division. 

Dr. Hans Decker has been president of Siemens Capital 
Corp., the holding company for U.S. operations, since 
1971. HIGH TECHNOLOGY BUSINESS assistant manag¬ 
ing editor Fredric Paul talked with him about Siemens’ in¬ 
terest in the U.S. market. 

■ HT Business: How important is the U.S. market to 
Siemens? 

DECKER: This year, our U.S. revenues should be 10 to 12 
percent of our total revenue, or maybe a little less. That 
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might not sound like much, but this is by far our biggest mar¬ 
ket after West Germany, which is about 45 percent of our 
overall revenue. 

The sheer size of the U.S. market is so intriguing that we 
think we have to be here. And, except for the medical-equip¬ 
ment business, our market share is so minute that it doesn’t 
really count yet. So we have a long way to go—and if you 
start from zero you have a nice growth rate. 

More important, the United States is a real testing ground; 
there is no other market as competitive. If you make it here, 
you establish your credentials for the rest of the world. This 
is a challenge we want to take up. 

We also export from the United States. We export equip¬ 
ment, which is very important because there might be stan¬ 
dards in some regions of the world that go by U.S. standards. 
But we also export know-how—we export to the rest of Sie¬ 
mens around the world the knowledge of how to do business 
in this market, which could apply to many other markets. Be¬ 
ing an international group, doing business is not just a matter 
of selling equipment and sending an invoice—it’s very much 
a matter of psychology. The fate of any big international 
group very much depends on how you manage to work to¬ 
gether on a global scale. Across so many cultures and so 
many oceans, it’s not easy. 

How do you do it? There is no panacea, but one way is to 
make sure the company has more than one center of gravity. 
The psychology of working together in an international 
group works better when you have more than one of those 
centers. So we have a few in the United States, a few in Eu¬ 
rope, and so on to make our world a more balanced place. 

■ HTBusiness: What do Siemens and otherforeign compa¬ 
nies bring to the U.S. market? 

DECKER: We bring in a new element of competition, espe¬ 
cially where there are only two or three players in the domes¬ 
tic market. Also, in the capital goods, long-haul business, you 
have to be around for a long while, and we bring the mental¬ 
ity to do that. 

■ HT Business: Do most foreign companies have a longer 
perspective? 

DECKER: In Europe, and I might even say for the Japanese 
and others, there is a longer-haul view. One element of that is 
the mentality of the investor in Europe; it’s drastically differ¬ 
ent from here. European investors are not as demanding, cer¬ 
tainly in terms of timing. They don’t look for quarterly re¬ 
ports, they don’t look for up, up, up. They think if a company 
does good business and is there for the long haul and is profit¬ 
able, that’s fine, that’s something. They wouldn’t go in and 
out of a stock because the last two quarters were disappoint¬ 
ing. And that kind of attitude makes a big difference in a com¬ 
pany’s outlook. 

International experience is another element, and I think we 
bring that to bear. I also think business is more than just sell¬ 
ing equipment. In most of our fields, customer relations are 
also personal relationships, because you deal with people 
over the longer term. 

■ HT Business: Are foreign companies operating in this 
country a positive force for the U.S. economy? 

DECKER: Yes, as a whole. I think it’s good to the extent that 
we bring something valuable, either a quality product that 
might not be available otherwise, or good service. 


■ HT Business: How does U.S. technology compare with 
that of the rest of the world? 

DECKER: If you confine technology to research and devel¬ 
opment, then I guess the U.S. is at the top. If your definition 
includes manufacturing, quality, and delivery, other coun¬ 
tries may be able to bring something to the party. 

Manufacturing takes a certain mind-set. It takes people 
who are trained to do certain things and who want to achieve 
something. In manufacturing, the question is always, “Why 
are the Japanese good at what they’re doing?” The Japanese 
are very good at teamwork, and everybody goes at it day and 
night. That brings out yield, and yield means cost advantage, 
and that means price advantage, and that’s how they do it. 

The Germans have a history of apprenticeship that goes 
back to medieval times. It takes two to three years and cre¬ 
ates a certain loyalty to what you do, to your job, and maybe 
even to the company. It also imparts a certain discipline, and I 
think that goes a long way. 

I don’t want to be critical of U.S. manufacturers; the Unit¬ 
ed States has very good ones and has improved greatly over 
the last two or three years. Everybody knows that. But there 
might be something lacking in terms of training. 

■ HT Business: How do multinational U.S. companies 
such as AT&T and IBM stack up in terms of overall competi¬ 
tiveness around the world? 

DECKER: You have to remember that, until recently, AT&T 
was a U.S. company for the U.S. market. It had to change into 
an internationalist overnight, and that sounds easier than it 
really is. Any international business requires a certain mind¬ 
set, whether it’s export or international direct investment. 
You must have people on both sides of the ocean who under¬ 
stand that psychology. We have grown into that over dec¬ 
ades, not just a year or two. So from an international point of 
view, though AT&T’s products are tops, it has a harder time. 

IBM is in a different league. It has been doing international 
business for I don’t know how long, and I think it is as well 
versed internationally as it is domestically. It is the most for¬ 
midable competitor the world over. 

■ HT Business: What part does politics play? 

DECKER: At Siemens, we’ve always said, “We do business, 
you do politics. These are two different worlds and they are 
nicely divorced.” I’ve always had qualms about that—I 
wasn’t sure they were so neatly divided. Now, we have seen 
they aren’t. Washington didn’t play a big role for us until 
about a year or two ago; now we know it plays a big role. 

Business certainly does not occur in a vacuum. It occurs 
within a context, and one of the contexts is politics. In our 
telephone business, we had that episode where the FCC was 
getting on our back because of the French thing. [Siemens 
was contesting an AT&T deal to grab 16 percent of the French 
telephone-switching market, a deal that was eventually 
awarded to Sweden’s L.M. Ericsson in what was seen as a po¬ 
litical compromise.] That certainly got us on our toes. 

■ HT Business: Many Americans think overseas technolo¬ 
gy markets are not as open as U.S. markets. Is that percep¬ 
tion correct? If so, what can U.S. companies do to cope? 
DECKER: The U.S. market is one of the most open markets 
in the world. There are hurdles and obstacles to this market, 
but they are market hurdles, market obstacles. I don’t know 
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of any government-ordered requirements, except for a few 
local-content ordinances. But nothing on a mass scale to com¬ 
pare with other countries. 

Outside the United States, there might be a few markets 
where you find unfair obstacles. If somebody is unfair, you 
have to do something maybe not fair to conquer it. I think 
there is no reason to just accept it. 

But there are also market-given obstacles that you have to 
deal with. For instance, I was told—and I hope that it was not 
something that was just made up—that when AT&T was try¬ 
ing to sell some telecommunications equipment to the Ger¬ 
man Bundespost, it asked for the specifications in English. 
Now, when in Rome you have to do as the Romans do, you 
have to speak their language or at least have somebody that 
does so. You have to accommodate the normal and not unfair 
practices that go on anywhere. 


t£ rn 

1 he U.S. is a real 
testing ground. If you 
can make it here, you 
establish your credentials 
for the rest of the world.’ 


I venture to say that most of the obstacles are not so much 
macroeconomic as microeconomic. These are things that com¬ 
panies can correct by themselves. If you want to enter a for¬ 
eign market, you have to be willing to put out the money and 
play by their rules as long as they’re not unfair. 

MHT Business: What determines the best way to enter a 
foreign market, and what are the key steps? 

DECKER: I don’t have an easy answer; it’s case by case. 
There are many ways—through exporting, licensing, or di¬ 
rect investment. If you assume that you bring the technolo¬ 
gy, you look for two things: infrastructure and access to the 
market. It might be only a matter of timing that decides 
whether you try to do it on your own from scratch or through 
a joint venture or acquisition. Usually, acquisitions and joint 
ventures are quicker, but there are pitfalls. 

For example, how do you integrate a new entity into your 
home company? Before you enter into a joint venture or an 
acquisition, you must have a plan for integrating the new en¬ 
terprise. If you don’t know how that integration is going to 
work, you should forget it. To do a venture or acquisition just 
for the sake of doing it is nonsense. It has to become part of 
your company, and that means hard, very cumbersome tran¬ 
sitional work. 


MHT Business: Once you’re in a market, how much local 
control is appropriate? For instance, how many Ameri¬ 
cans do you have in leadership positions here? 

DECKER: We have 26,000 people in the United States, and 
less than 150 are Germans. Of those 150, maybe half are ser¬ 
vice technicians and others who come and go. 

Our policy is to have all of our operating units headed by an 
American, but it doesn’t work all the time in all places. We do 
have that in place at our two biggest divisions. Only one se¬ 
nior officer is almost always a German, in many cases one 
who has been in the United States for many years, and that is 
the financial officer. We have to produce U.S. accounting 
numbers and also German accounting numbers, because the 
U.S. operation is part of the overall German company. 

That’s the extent of German management. In manufactur¬ 
ing there are certainly no Germans, and in marketing I would 
hope there are none. In research and development, maybe 
here and there we find a guy who is working with Americans, 
but that’s it. 

■ HT Business: How do U.S. technological professionals 
compare with their German counterparts? 

DECKER: I haven’t heard of any situation where we 
wouldn’t get the people we need, as long as we pay the com¬ 
petitive price. But we do have to show Americans that they 
have a future with us. Germans ask, “What do I get as a pen¬ 
sion in 40 years?” An American asks, “What is my career 
plan?” 

MHT Business: What about manufacturing? Is it impor¬ 
tant to manufacture in the United States? 

DECKER: Very much so. To become a truly American suppli¬ 
er, an American vendor, we have to be manufacturers. It 
does not work if we import things from Germany. Second, 
our customers expect that. They don’t want to contend with 
an offshore supplier knowing we can pack our stuff and leave 
tomorrow. Number three, on the currency side, we are much 
better off manufacturing here. Number four, it’s better not 
to have every egg in the Siemens German nest in terms of 
manufacturing. 

■ HT Business: Is there pressure at home to keep the man¬ 
ufacturing in Germany? 

DECKER: Some, of course. The unions are not happy be¬ 
cause we use up the export jobs. But they are right and not 
right at the same time. For a time, a few jobs are eliminated, 
but in the longer term there might not be any jobs left if we 
don’t do international business. 

■ HT Business: What does the fall of the dollar mean to in¬ 
ternational companies? 

DECKER: Overall, it won't do that much to us. We have an 80 
percent local content in what we do here, and we export from 
the United States as well, so we may even benefit a little bit. 
When you look closely at the various segments of our busi¬ 
ness, that’s a different story. Those that import are some¬ 
what hurt. 

■ HT Business: What about the stock market crash? 

DECKER: That would affect us only in indirect ways. If it 
triggers some kind of slowdown or even a recession, then 
we’ll all be affected. ■ 
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Is it too rash to say we’re close to a cure for poison-ivy 
reactions? 

Has the mystery of the Arctic’s most tragic 
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Video Graphics Made Simple 


■ OFFICE PRODUCTS 



Displaymaker video-graphics system. A 

portable unit that produces color charts, 
graphics, and text for use in presentations. 
Images stored on floppy disk appear on TV 
displays, computer monitors, or video projec¬ 
tors. Made for people with no computer ex¬ 
perience. $1,995. Eastman Kodak Co., 343 
State St, Rochester, NY 14650. (716) 724- 
3169. Circlel. 

1-2-3 networker. This version of 1-2-3 Re¬ 
lease 2 links five personal computers at a 
time so users can share programs and files. 
A password prevents unauthorized access. 
$2,475. Lotus Development Corp., 55 Cam¬ 
bridge Parkway, Cambridge, MA 02142. 
(617) 577-8500. Circle 2 

AGX System 1 workstation. A graphics 
station designed to produce slides. Has an 
80286 processor, a 30-megabyte hard disk, 
and two megabytes of random-access memo¬ 
ry. The product also includes software that 
provides 256 colors. $29,850. Compugraphic, 
Box 9031, Waltham, MA 02154. (617) 890- 
8558. Circle 3. 

Daily Routine software. Creates a daily 
agenda for salespeople, including call re¬ 
ports, follow-up activities, and customer-his¬ 
tory files. The program also prints reports 
and mailing labels. It runs on IBM and com¬ 
patible computers.$175. First Phase Inc., 
Box 4504, Greensboro, NC 27404. (919) 855- 
8858. Circlel 

Data 16 paper shredder. Destroys 16-inch 
forms as rapidly as 100 feet/minute. Takes 
30 sheets at a time, reducing them to quar¬ 
ter-inch strips. Can handle single or continu¬ 
ous sheets. $1,195. Michael Business Ma¬ 
chines, 54-21 48th St., Maspeth, NY 11378. 
(718)482-8610. Circle 5. 


Data Receiver board. Transfers data from 
a non-IBM-compatible computer to an IBM 
PC/XT/AT or compatible unit. The board 
plugs into a standard expansion slot to ac¬ 
cept data from Apple, TRS-80, Kaypro, and 
Heath-Zenith systems, as well as most CP/M 
computers. $119. Image Technology Inc., 
8150 S. Akron St., Suite 405, Englewood, CO 
80112. (303) 799-6433. Circle 6. 

Dips distributed optical system. Lets 
those who use 5/4- and 12-inch write-once, 
read-many (WORM) optical-disks capture 
and share images among personal comput¬ 
ers in a local-area network. Runs on virtual¬ 
ly any network, according to the company. 
$30,000 to $60,000. Optilan Corp., 4205 
Sedge St., Fremont, CA 94555. (415) 471- 
1067. Circle 7. 

Ektalite laser pointer. During presenta¬ 
tions, this battery-powered pointer projects 
a red laser beam onto a screen as much as 
150 feet away in normal room light. The 
hand-held device works with slides, over¬ 
head transparencies, video projections, and 
liquid-crystal displays. $395. Eastman Ko¬ 
dak Co., 343 State St., Rochester, NY 14650. 
(716)724-3169. Circle 8. 

ES-1 toner cartridge. These units fit most 
photocopiers and laser printers, delivering 
50 percent more copies than other car¬ 
tridges, according to the company. Each 
cartridge produces at least 4,500 copies. $99 
to $130. Laser Printer Products Inc., Box 
506, Stoughton, MA 02072. (800) 521-7968; in 
Mass., (617) 341-3005. Circle 9. 

FO-700 facsimile machine. Sends a page 
in 12 seconds, using a 16-step gray scale to 
reproduce half-tones. Stores 132 numbers 
and seven pages. Less than $3,000. Sharp 
Electronics Corp., Sharp Plaza, Mahwah, 
NJ 07430. (201) 529-8950. Circle 10. 

Inbox/PC software. Offers electronic mail 
and file transfer for IBM PC and compatible 
computers in local-area networks. It works 
while the computer performs other tasks. 
The software requires a file server that sup¬ 
ports DOS 3.1 or later versions. $559; $99 for 
trial version. Symantec Corp., Think Tech¬ 
nologies Div., 135 South Rd., Bedford, MA 
01730. (800) 648-4465; in Mass., (617) 275- 
4800. Circle 11. 

K-2+ page printer. Delivers 15 pages/ 
minute with 300-dot/inch resolution. In¬ 


cludes a 550-sheet primary tray and a 250- 
sheet secondary tray, RS-232C and RS-422 
serial interfaces, and a Centronics parallel 
port. Emulates the Hewlett-Packard Laser¬ 
Jet Plus. $8,970. Kentek Information Sys¬ 
tems Inc., 6 Pearl Court, Allendale, NJ 
07401. (201) 825-8500. Circle 12. 

Lantastic local-area network. This soft¬ 
ware for the IBM PC works with such net¬ 
works as Novell, IBM, and Tapestry. $199 
per network station. Artisoft Inc., 3550 
North 1st Ave., Suite 330, Tucson, AZ 85719. 
(602) 293-6363. Circle 13. 

Laserprinter 8 printer. Produces eight 
pages/minute. It has one megabyte of ran¬ 
dom-access memory to print text and graph¬ 
ics with 300 x 300-dot/inch resolution. Emu¬ 
lates the Hewlett-Packard LaserJet Plus, 
Diablo 630, Epson EX-800, and IBM Pro¬ 
printer. $2,699. Star Micronics Inc., 200 Park 
Ave., Suite 3510, New York, NY 10166. (212) 
986-6770. Circle 11 

IWessageNet PC transfer software. Lets 
personal-computer users send messages 
and files to DEC VAX minicomputers and 
personal computers. Automates data com¬ 
munication so users need only specify the 
recipient’s name, the transmission route, 
and time. $185. S&H Systems Inc., 1027 17th 
Ave. South, Nashville, TN 37212. (615) 327- 
3670. Circle 15. 

Microcom network bridge. A transparent 
bridge that passes data packets from one lo¬ 
cal-area network to another. Includes a 
built-in modem and software that connects 
Ethernet or token-ring networks over tele¬ 
phone lines. $7,499 to $8,999. Microcom Inc., 
1400 Providence Highway, Norwood, MA 
02062. (617) 762-9310. Circle 16. 

MultiModem 3270 emulator. A commu¬ 
nications device that lets IBM-compatible 
personal computers connect to IBM main¬ 
frames; the personal computers operate on 
IBM SNA networks as if they were SNA 
terminals. Includes a Bell 208/201C-compat- 
ible modem card. $1,495. Multi-Tech Sys¬ 
tems Inc., 82 Second Ave. S.E., New Brigh¬ 
ton, MN 55112. (800) 328-9717; in Minn., (612) 
631-3550. Circle 17 

NR-IO dot-matrix printer. Uses a 10-inch 
carriage to print 240 characters/second for 
draft quality, 60 characters/second for near 
letter quality. Works with most microcom- 
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puters; includes a parallel interface and em¬ 
ulates the Epson FX Series, IBM Graphics 
Printer, and IBM Proprinter. $549. Star Mi- 
cronics Inc., 200 Park Ave. South, Suite 
3510, New York, NY 10166. (212) 986-6770. 
Circle 18. 

On Schedule planning software. This 
package lets people create custom sched¬ 
ules, break them down into manageable 
steps, track progress, and monitor assign¬ 
ments. The software runs on IBM PC/XT/ 
AT computers with DOS 2.0 or a later ver¬ 
sion. $89.95. Caddylak Systems Inc., Dept. 
PZ, 60 Shames Dr., Westbury, NY 11590. 
(516) 333-7440. Circle 19. 

Power Desk software. To help organize 
office tasks, this software includes a word 
processor, a spelling checker, a name-and- 
address database, and a calendar/reminder 
system, plus a calculator and timekeeper. 
Produces letters, labels, envelopes, and in¬ 
dex cards; runs on IBM-compatible personal 
computers. $99. Software Studios Inc., 8516 
Sugarbush, Suite 104, Annandale, VA 
22003. (800) 272-3375; in Va., (703) 978-2339. 
Circle 20. 

R21C0 facsimile machine. A virtual fax 
machine that communicates through private 
networks as well as over conventional tele¬ 
phone lines. The product connects IBM PC/ 
AT/XT computers that run Ricoh software 
and have a Ricoh fax modem card. $4,999. Ri¬ 
coh Corp., 5 Dedrick Place, West Caldwell, NJ 
07006. (201) 882-2000. Circle 21. 

SP personal computer. Has an 80386 pro¬ 
cessor to run at 4.77 to 16 megahertz. The 
computer stores two megabytes in random- 
access memory (expandable to eight mega¬ 
bytes) and has a S'/i-inch disk drive and a 30- 
megabyte hard disk. Includes five ex¬ 
pansion slots, plus serial and parallel ports. 
From $5,880. Honeywell Bull Inc., 300 Con¬ 
cord Rd., Billerica, MA 01821. (617) 671-2517. 
Circle 22. 

Theos operating system. This operating 
system lets six people perform multiple 
tasks on one IBM Personal System/2 Model 
80, all at the same time. The system provides 
as much as 16 megabytes of memory. In ad¬ 
dition, the system supports such capabilities 
as electronic mail, file- and record-locking se¬ 
curity, and business graphics. From $695. 
Theos Software Corp., 1777 Botelho Dr., 
Suite 360, Walnut Creek, CA 94596. (415) 935- 
1118. Circle 23. 

Video Professor training tapes. These in¬ 
structional videotapes use computer anima¬ 
tion, split screens, and scripts written by in¬ 
dustry experts to train people to use 
common word-processing and business soft¬ 
ware. Available programs include WordPer¬ 
fect, 1-2-3, dBase III Plus, Wordstar Profes¬ 
sional, Microsoft Word, and DOS. Students 
proceed at their own pace and practice on a 
personal computer. Each tape is 45 to 90 min- 
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utes long. $79.95. Data Link Research Ser¬ 
vices Inc., 1536 Cole Blvd., Suite 180, Golden, 
CO 80401. (800) 225-7798. Circle U. 



Ultrasync color monitor. A 12-inch moni¬ 
tor compatible with the IBM PC/XT/AT as 
well as the new PS/2 VGA standard; also 
works with the Apple Macintosh II. Resolu¬ 
tion is 800 x 600 pixels. The monitor offers an 
analog mode and 8, 16, or 64 colors in TTL 
mode. Users can switch between green and 
amber displays. $795. Princeton Graphic Sys¬ 
tems, 601 Ewing St., Building A, Princeton, 
NJ 08540. (800) 221-1490; in N.J., (609) 683- 
1660. Circle 25. 

Courier 2400e/PS modem board. Fits in 
any IBM PS/2 Model 50, 60, or 80 Micro 
Channel expansion slot to handle communi¬ 
cations at 2,400, 1,200, or 300 bits/second. 
Operates as fast as 4,800 bits/second by us¬ 
ing data compression; includes error-control 
protocols. $699. US Robotics Inc., 8100 N. 
McCormick Blvd., Skokie, IL 60076. (312) 
982-5010. Circle 26. 

CS 5000 personal computer. This IBM 
PC/AT-compatible unit has an 80386 proces¬ 
sor and runs at 16 megahertz. It has two me¬ 
gabytes of random-access memory that can 
be increased to eight megabytes, plus a 1.2- 
megabyte disk drive and a 40-megabyte hard 
disk. Includes six expansion slots and three 
ports. Price not available. Cordata Technolo¬ 
gies Inc., 1055 W. Victoria St., Compton, CA 
90220. (213) 774-1746. Circle 27. 

Deskjet ink-jet printer. A desktop unit 
providing near laser quality—300 X 300-dot/ 
inch resolution—to print text and graphics 
at two pages/minute. Includes serial and 
parallel interfaces; compatible with most H- 
P LaserJet software. $995. Hewlett-Packard 
Co., 1820 Embarcadero Rd., Palo Alto, CA 
94303. Call local sales office. Circle 28. 

DM-3112 color monitor. A display moni¬ 
tor made to work with the IBM PS/2 and 
most IBM-compatible computers. The 12- 


inch analog monitor offers three resolution 
settings—640x350, 720x400, and 640x480 
pixels—and also features a tilt-and-swivel 
base. $639. Quimax Systems Inc., 844 Del 
Rey Ave., Sunnyvale, CA 94086. (408) 773- 
8282. Circle 29. 

G80-2000 keyboard. Works with the IBM 
PC/XT/AT and compatible computers. Has 
123 keys, 24 of them programmable, plus 
bar-code and magnetic-card readers. The 
keyboard also contains software to emulate 
Microsoft, Summagraphics, and Genius pro¬ 
grams. $1,005. Cherry Electrical Products, 
3600 Sunset Ave., Waukegan, IL 60687. (312) 
360-3500. Circle 30. 

Master Piece 400 power center. This de¬ 
vice replaces the power cord on personal 
computers in which the central processing 
unit stands beside the desk, such as the IBM 
PS/2 Models 60 and 80. The device provides 
three extra outlets and controls power 
surges, interference, and static. $99.95. Ken¬ 
sington Microware Ltd., 251 Park Ave. 
South, New York, NY 10010. (212) 475-5200. 
Circle 31. 

Model 280 color display. This monitor of¬ 
fers a 14-inch screen with a 25 x 80-line or 
132-column display. It shows 64 colors simul¬ 
taneously and stores four pages. The display 
also has 16 programmable function keys and 
6,000 bytes of nonvolatile memory. $1,095. 
Ampex Corp., 401 Broadway, Redwood City, 
CA 94063.,(415) 367-4151. Circle 32. 

Mono-Master/Plus graphics board. 

Makes the IBM PC/XT/AT compatible with 
Hercules monochrome graphics, for 720 
x 348-pixel resolution. The board has 25-pin 
serial and parallel ports, a clock/calendar, 
and 64 kilobytes of video memory. $199. Boca 
Research, 6401 Congress Ave., Boca Raton, 
FL 33487. (305) 997-6227. Circle 33 

PQ-5211 printer interface. Lets IBM 
printers work with IBM’s newer System 36 
computers; the interface increases print 
speed by as much as 20 percent. $2,995. 
Black Box Corp., Box 12800, Pittsburgh, PA 
15241. (412) 746-5500. Circle 31 

Spectrasync 1550+ color monitor. The 

15-inch flat screen offers a graphics resolu¬ 
tion of 1,024 pixels X 800 lines. Works with 
the IBM PS/2, the IBM PC/AT, and the Ap¬ 
ple Macintosh II computers. A mode switch 
lets users select 8,16, or 64 colors to suit the 
installed graphics card. $1,299. Idek America 
Inc., 204 S. Olive St., Rolla, MO 65401. (314) 
364-7500. Circle 35. 

Viking 2400 24-inch monitor. Displays 
two legal-size pages, engineering drawings, 
or a 134 X 68-cell spreadsheet. The mono¬ 
chrome monitor offers 1280 x 960-pixel reso¬ 
lution and works with IBM PCs, the PS/2, 
and the Apple Macintosh II or SE. $2,995. 
Moniterm, 5740 Green Circle Dr., Minneton¬ 
ka, MN 55343. (612) 935-4151. Circle 36. 












-■ NEW PRODUCTS ■- 
■ COMPUTER SOFTWARE 


@Base database for 1-2-3. Lets people 
create, access, and maintain a disk-based da¬ 
tabase that works with dBase III and dBase 
III Plus. The relational database can be used 
as an extension of Lotus 1-2-3, or as a sepa¬ 
rate transaction-processing system. This 
product runs on the IBM PC/XT/AT, PS/2, 
and compatible computers. $195. Personics 
Corp., 2352 Main St., Concord, MA 01742. 
(617) 897-1575. Circle 37. 

Concordance text retriever. Finds files 
f based on such factors as key phrases, dates, 
or numbers. Works with the IBM PC/XT/ 
AT, PS/2, and compatible computers run¬ 
ning DOS 2.0 or later versions. $595. Data- 
flight Software, 10573 W. Pico Blvd., Suite 
68, Los Angeles, CA 90064. (213) 785-0623. 
Circle 38. 

FreeHand drawing program. Helps Mac¬ 
intosh II/Plus/SE users create or trace 
graphics, manipulate text, and scale, rotate, 
reflect, and skew objects. The program sup¬ 
ports color separations and four process col¬ 
ors, plus tints on the Macintosh color moni¬ 
tor. Works in graphics files created with the 
Adobe Illustrator program. $495. Aldus 
Corp., 411 First Ave. South, Suite 200, Seat¬ 
tle, WA 98104. (206) 628-2352. Circle 39. 

Game Plan expert system. Simulates an 
organization’s response to actions taken by 
information-systems managers. The pro¬ 
gram lets managers select a corporate cul¬ 
ture, then shows the results of various deci¬ 
sions. Runs on MS-DOS or PC-DOS personal 
computers. $495. N. Dean Meyer & Asso¬ 
ciates Inc., 233 Mountain Rd., Ridgefield, CT 
06877. (203)431-0029. Circle40. 

' Help System instructor. This software 
eases the transition from the WordStar 
word-processing program to WordPerfect. 
It resides in the memory of the user’s per¬ 
sonal computer to translate WordStar com¬ 
mands into WordPerfect functions, and pro¬ 
vides feedback and help. $95. Imsatt Corp., 
500 N. Washington Street, Falls Church, VA 
22046. (703) 533-7500. Circle 41- 

Interleaf Publisher desktop publisher. 

Written for the Apple Macintosh II, this soft¬ 
ware lets users integrate text and graphics. 
The package accommodates documents hun¬ 
dreds of pages long and automatically repa¬ 
ginates and reformats documents in re¬ 
sponse to editing changes. Requires five 
megabytes of random-access memory and a 
40-megabyte hard disk. $2,495. Interleaf 
Inc., 10 Canal Park, Cambridge, MA 02141. 
(617)577-9800. Circle 42. 

Kanji PageMaker desktop publisher. 

Version 2.0 lets small publishers work with 
Japanese and English text and graphics. 
Runs on the Macintosh Plus/SE/II with a 
hard disk or 800-kilobyte disk drives and re- 
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quires a LaserWriter or Image Writer print¬ 
er. Price not available. Aldus Corp., 411 First 
Ave. South, Suite 200, Seattle, WA 98104. 
(206)628-2352. Circle 43. 

Pageview previewer. This program lets 
Microsoft Word users look at documents on 
screen before printing them. Users also can 
add graphics to documents with Windows 2.0 
or Windows/386. Runs on the IBM PC and 
compatible computers, as well as the IBM 
PS/2. $49.95. Microsoft Corp., 16011 N.E. 
36th Way, Redmond, WA 98073. (206) 882- 

8080. Circle 44- 

Snapshot capture program. Takes im¬ 
ages from any video source and lets users 
manipulate them with such effects as mir¬ 
roring, painting, and conversion to line draw¬ 
ings. The program works in the IBM PC/AT- 
based Microsoft Windows environment and 
requires 512 kilobytes of random-access 
memory as well as an image-processing 
board. $495. Aldus Corp., 411 First Ave. 
South, Suite 200, Seattle, WA 98104. (206) 
628-2352. Circle 45. 

Stop/Go decision analyzer. Lets business 
people examine 70 factors in 13 categories to 
assess a venture’s chances of success. The 
software also identifies strengths and weak¬ 
nesses and presents results as tables and 
graphs. $195. Suntex National Corp., Box 
772868, Houston, TX 77215. (713) 783-9059. 
Circle 46. 

VenturPlan business planner. Helps de¬ 
velop plans for executives starting small- to 
medium-sized retail businesses. Covers 
goals, timetables, strategies, policies, and fi¬ 
nances. $495. Venture Software Inc., 222 
Third Street, Cambridge, MA 02142. (617) 
491-6156. Circle47. 

Wendin-DOS operating system. This re¬ 
placement for MS-DOS runs on the IBM PC/ 
XT/AT and 80386-based personal computers 
that have 512 kilobytes of random-access 
memory. The system accommodates multi¬ 
ple users and tasks, working with such pro¬ 
grams as WordPerfect, Lotus 1-2-3, DBase 
III Plus, and RBase 5000. $99. Wendin Inc., 
Box 3888, Spokane, WA 99220. (509) 624- 
8088. Circle 48. 

WinGraph business-graph maker. Gen¬ 
erates charts and graphs from numerical 
data, running in the Microsoft Windows en¬ 
vironment. Images can be displayed in se¬ 
quence, as in a slide show. $195. Palantir, 
12777 Jones Rd., Suite 100, Houston, TX 
77070. (713)955-8880. Circle 49. 

Works business software. Combines a 
word processor, spreadsheet, database, and 
communications program. Works with IBM 
PC-compatible computers and the PS/2. The 
package requires a CGA, EGA, or Hercules 
graphics card. $195. Microsoft Corp., 16011 
NE 36th Way, Redmond, WA 98073. (206) 
882-8080. Circle 50. 
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66032/42 mechanical power meters. 

These units measure and display torque and 
speed, head and flow, or force and velocity. 
Model 66032 has a switched display with 
automatic scanning; Model 66042 has two 
dedicated displays to simultaneously show 
torque, speed, and power. $2,780 and $3,250, 
respectively. S. Himmelstein and Company, 
2490 Pembroke Ave., Hoffman Estates, IL 
60195. (312) 843-3300. Circle 51. 

BusTrak bus analyzer. Includes logic ana¬ 
lyzers, code debuggers, and testers to read 
8,000 to 32,000 bus states in real time. Trig¬ 
gers include address or address range, data 
bus, I/O or memory access, reads or writes, 
interrupts or direct-memory-access re¬ 
quests, or any combination thereof. $1,500 to 
$2,500. Applied Physics, 1291 E. Cumberland 
Ave., West Lafayette, IN 47906. (317) 497- 
1718. Circle 52. 

Checkprinter banking printer. Produces 
checks and other documents for companies, 
freeing them from dependence on the check¬ 
printing services of banks. Prints Magnetic 
Ink Character Recognition (MICR) code. 
$146,400. Ramstar, 222 Agricultural Bldg., 
The Embarcadero, San Francisco, CA 94056. 
(415)362-1525. Circle 53 

CT-150 printer/terminal tester. Checks 
and exercises most terminal and printer de¬ 
vices when they are off line; does not need a 
computer. Includes a 32-character liquid- 
crystal display, two serial ports, one parallel 
port, and a monitor port. $995. Decitek Test 
Systems Inc., 25 South St., Hopkinton, MA 
01748. (617)435-6931. Circle 54. 

DataTalker plain-English interface. This 
software package lets users of IBM RT per¬ 
sonal-computer workstations get a variety 
of corporate information out of relational da¬ 
tabases, using plain-English commands. 
From $10,000. Natural Language Inc., 1786 
Fifth St., Berkeley, CA 94710. (415) 841-3500. 
Circle 55. 

Designer Graphics RV graphics system. 

Lets technical illustrators use raster and 
vector images in the same frame. Users can 
transfer drawings from computer-aided de¬ 
sign systems, then revise and annotate them 
with text. The system also permits free-hand 
drawing of geometric shapes and manipula¬ 
tion of scanned, half-tone images. $9,900. In- 
tran Corp., 5601 Smetana Dr., Minnetonka, 
MN 55343. (612) 931-9170. Circle 56. 

Drawbase 2000 CAD program. A 2-D 

computer-aided-design program that in¬ 
cludes construction geometry, an interrupt 
command stnicture, and DXF import/ex¬ 
port capability. The program is copy protect¬ 
ed. $1,995. Skok Systems Inc., 222 Third 
Street, Cambridge, MA 02142. (617) 868-6003. 
Circle 57. 


Drawbase 4000 CAD package. Inte¬ 
grates 2-D drafting and database manage¬ 
ment. Includes the Space Accounting pro¬ 
gram, which tracks the area and perimeter 
values of drawn objects. $3,995. Skok Sys¬ 
tems Inc., 222 Third St., Cambridge, MA 
02142.(617)868-6003. Circle 58. 

Eagle 1650/1680 scanners. Accepts doc¬ 
uments 1 to 17 inches wide, scanning line 
drawings for conversion into data for com¬ 
puter-aided design systems. Model 1650 
scans quickly at lower resolutions; Model 
1680 scans more slowly for higher quality. 
$45,000 and $50,000, respectively. Ana Tech 
Corp., 10499 Bradford Rd., Littleton, CO 
80127. (303) 973-6722. Circle 59. 

Metamorphosis translator. Converts pro¬ 
grams from one computer language to an¬ 
other. This program comes in generic form, 
or preconfigured to translate a specific lan¬ 
guage. The translator runs on the IBM PC/ 
XT/AT or compatible computers that have 
at least 384 kilobytes of random-access mem¬ 
ory. $387 for the generic version; $1,434 pre¬ 
configured. Shannon Associates Inc., Box 
597, Chapel Hill, NC 27514. (919) 929-6863. 
Circle 60. 

MX-240 color graphics monitor. For 

computer-aided design and engineering, this 
19-inch monitor offers a 200-megahertz vid¬ 
eo bandwith, guaranteed brightness of 40 to 
55 footlamberts, and l,600x 1,280-pixel reso¬ 
lution. Users can specify scan rates of 40 to 
90 kilohertz horizontal and 45 to 90 hertz ver¬ 
tical. Retracing takes 3.0 microseconds. 
From $6,995. Monitronix Corp., 929 
Eastwind Dr., Suite 220, Westerville, OH 
43081. (614) 891-3232. Circle 61. 

ProScan Model 840 scanner. Works with 
publishing systems that use the host com¬ 
puter for image processing. The scanner has 
a resolution of 400 dots/inch at 256 gray lev¬ 
els and includes a Small Computer Systems 
Interface (SCSI). Scan area measures 
8V&X11 inches. $4,800. Datacopy, 1215Terra 
Bella Ave., Mountain View, CA 94043. (415) 
965-7900. Circle 62. 

Quiklnfo conversion program. For engi¬ 
neers, technicians, and scientists; converts a 
number into the equivalent unit of another 
measurement system. Works concurrently 
with database, spreadsheet, or other soft¬ 
ware on IBM-compatible personal comput¬ 
ers. $49. Plies Development Corp., 2110 
Crystal Hills, Houston, TX 77077. (713) 493- 
3679. Circle 63. 

Salespoint inventory system. This soft¬ 
ware for IBM-compatible personal comput¬ 
ers prints point-of-sale invoices and pur¬ 
chase orders, managing inventory and 
tracking warranty information. It also gen¬ 
erates price quotes, back orders, and work 
orders, and handles commissions. $1,995. 
SSR Corp., 1600 Lyell Ave., Rochester, NY 
14606. (800) 521-0142. Circle 64. 
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We want you to try Investor's Daily 
for 3 months... to prove to you that 
reading Investor's Daily will keep you 
abreast of business better and help you 
to invest your money smarter... so, 
we're offering you these two valuable 
gifts.FREE: 

“A VIDEO GUIDE TO 
INVESTOR S DAILY” 

...an instructive video cassette, 
showing you how to use the profes¬ 
sional market data in Investor's Daily. 
You'll learn how Investor's Daily helps 
you to spot and track the “real" growth 
opportunities in the market... in 
common stocks, mutual funds, stock 
options and more. 

PLUS... 

“18 COMMON MISTAKES 
MOST INVESTORS MAKE” ...a 
revealing point-by-point critique that 
tells you why so many investors do 
poorly in the stock market... why they 
select the wrong stocks... and why they 
hold the stocks they buy too long. 

You CAN make money in the 
market... if you have an intelligent 
strategy and the right investment 
tools... reading Investor’s Daily 
can help. 


The EXCLUSIVE Market Data 
You Get In Investor’s Daily 

No publication in America - not The 
Wall Street Journal, not Barron's - 
can match the array of “actionable" 
market data and research that you get 
in each issue of Investor's Daily, in 
easy-to-use tables, charts and graphs. 

“Smarter” Stock Tables - Monday- 
thru-Friday, Investor's Daily gives 
you a virtual “databank" of exclusive 
information in its stock tables... 
NYSE. AMEX, OTC/NASDAQ. At a 
glance, you'll spot all of the day's 
gainers & losers and every stock that 
hit a new high or fell to a new low. 
PLUS, Investor's Daily gives you 
3 key measurements to track and 


compare over 6,000 listed stocks 
daily...on price performance, per- 
share-earnings growth and changes in a 
stock's daily trading volume, to alert 
you to unusual buying or selling. 

Whether you currently invest in 
common stocks, mutual funds, stock 
options or commodities, subscribing to 
Investor's Daily can give you an edge. 
And subscribing to Investor's Daily 
will save you time. In just minutes of 
reading time each day, Investor's Daily 
will update you on all of the important 
business news you need to know...from 
Washington, Wall Street and across 
the major capitals of the world. 
Accurately. Concisely. 

SUBSCRIBE NOW... 


| YES, please enter my subscription to Investor's Daily. I understand that I 

| will receive “A Video Guide To Investor’s Daily” + “18 Common Mistakes Most 
| Investors Make” after my payment has been received. 

I D 13 weeks (65 issues) S27 .00 H Payment enclosed □ Billme 

I n Six Months (130 issues) S49.00 □ MasterCard □ Visa □ AmExpress 

| □ One Year (260 issues) $89.00 ...Your Best Buy Video: n Beta n VHS 








































NEW PRODUCTS 


Secureline phone encrypter. Encodes 
voice and data telephone transmissions for 
security. The desktop unit fits in a brief¬ 
case. From $1,500. CCS Communication 
Control Inc., 160 Midland Ave, Port Chester, 
NY 10573. (914) 934-8100. Circle 65. 

SmartModel simulation software. Lets 
system designers using Motorola MC68030 
processors verify the operation of integrat¬ 
ed circuits before building physical proto¬ 
types. The software automatically finds 
system design errors. A workstation license 
costs $2,400, or $12,900 as part of a Motorola 
microprocessor model package. Logic Auto¬ 
mation, 19500 N.W. Gibbs Dr., Beaverton, 
OR 97006. (503) 690-6900. Circle 66. 

Tape-to-Shape code interpreter. This 
software reads machine-tool computer-nu¬ 
meric-control programs stored on punched 
tape or electronic media, then converts the 
data to part geometries. These geometries 
work in the company’s SmartCAM comput¬ 
er-aided design/manufacturing system, or 
can be converted for use in other systems. 
$3,000. Point Control, 2468 W. 11th Ave., Eu¬ 
gene, OR 97402. (503) 344-4470. Circle 67. 


■ MANUFACTURING SUPPLIES 


AD6S2 converter. Converts voltage to 
frequency; does a 16-bit analog-to-digital 
conversion in 32.77 milliseconds. Nonlinear¬ 
ity is ±0.005 percent. $6.95 each in lots of 
100. Analog Devices, Box 9106, Norwood, 
MA 02062. (617) 329-4700. Circle 68. 

Additions to analog-cell library. These 
cells let designers combine analog and digi¬ 
tal functions on one integrated circuit. The 
additions include two comparators, three op 
amps, a voltage reference, an analog 
switch, and resistors; all work with five-volt 
power supplies. Price varies with circuit and 
design time. National Semiconductor, Box 
58090, Santa Clara, CA 95052. (408) 749- 
7431 .Circle 69. 

A-Pak resin packaging film. Each two- 
part flexible pouch contains premeasured 
amounts of unmixed resin and catalyst. The 
particle-free resin is easily activated and 
dispensed to seal packages without con¬ 
tamination. Custom packaging available. 
$.50 to $2.50. Adhesive Packaging Special¬ 
ties Inc., Box 31, Peabody, MA 01960. (617) 
531-3300. Circle 70. 

Deposition Grade tungsten hexafluo¬ 
ride. When used in semiconductor manu¬ 
facturing, this gas has metallic impurities 
of less than 0.5 parts/million. Packaged in a 
pure-nickel container. $1,300 to $1,500 per 
pound. Air Products and Chemicals Inc., 
Box 538, Allentown, PA 18105. (215) 481- 
4520. Circle 71. 


Epo-Tek 115-SMT epoxy adhesive. A 

solventless epoxy for attaching surface- 
mount devices before wave-soldering. Cur¬ 
ing takes 30 minutes at 80 degrees Centi¬ 
grade. No change after a 30 : minute soak in 
freon at room temperature, according to the 
company. $27 for a 3-ounce trial kit. Epoxy 
Technology Inc., 14 Fortune Dr., Billerica, 
MA 01821. (617) 667-3805. Circle 72. 

KSY 20 Hall-effect generator. This galli¬ 
um-arsenide device uses two sensors to de¬ 
termine the position of metal objects. It 
comes in a surface-mount package and with¬ 
stands -40 to 150 degrees Centigrade. 
$15.60 each in lots of 100. Siemens Compo¬ 
nents Inc., Special Products Division, 186 
Wood Ave. South, Iselin, NJ 08830. (201) 
321-3400. Circle 73. 

Surface-mount varistors. These metal- 
oxide varistors have peak pulse-current rat¬ 
ings of 1,200 amps and energy ratings of 25 
Joules. The devices operate from 4 to 300 
volts AC and are symmetrical for mounting 
in any orientation. They come in 26 types, 
three sizes, and two package styles. Less 
than 50 cents each in lots of 5,000. Siemens 
Components Inc., Special Products Divi¬ 
sion, 186 Wood Ave. South, Iselin, NJ 08830. 
(201) 321-3400. Circle 71 

TLP590/591 photovoltaic coupler. Con¬ 
sists of a gallium-arsenide infrared-emit¬ 
ting diode optically coupled to a photo-diode 
array. The device drives power MOSFETs 
and does not need an external power source. 
$2 each in lots of 1,000. Toshiba America 
Inc., Semiconductor Products Division, 2692 
Dow Ave., Tustin, CA 92680. (714) 832-6300. 
Circle 75. 


■ CONSUMER PRODUCTS 


9970RT car radio/cassette player. 

Automatically scans preset radio stations; 
also automatically finds the next station 
signal when a signal fades during travel. 
$699.95. Clarion Corporation of America, 
5500 Rosecrans Ave., Lawndale, CA 90260. 
(213) 973-1100. Circle 76. 

AM-93 integrated amplifier. Has two 

digital-to-analog converters to handle in¬ 
puts from two digital-audio-tape decks, a 
compact-disc player, and a play-only digital 
source. Price not available. Akai, 225 Old 
New Brunswick Rd., Piscataway, NJ 08854. 
(201) 562-8500. Circle 77. 

AT-93 AM/FM stereo tuner. Compen¬ 
sates for weak radio signals; has an open- 
loop DC amplifier and a separate power sup¬ 
ply for the audio section. Stores station 
locations in memory. Price not available. 
Akai, 225 Old New Brunswick Rd., Pis¬ 
cataway, NJ 08854. (201) 562 : 8500. Circle 78. 


Audio and video connectors. Many types 
of adapters, cables, and patch cords to con¬ 
nect equipment. $2.49 to $29.99. Sony Corpo¬ 
ration of America, Sony Drive, Park Ridge, 
NJ 07656. (800) 222-7669. Circle 79. 

Dual-purpose CD player. Reads as much 
as 540 megabytes of data or music—the 
equivalent of about 1,000 floppy disks. Con¬ 
nects to Atari’s ST and Mega computers 
through the direct-memory-access channel. 
Price not available. Atari Corp., 1196 Borre- 
gas Ave., Sunnyvale, CA 94088. (408) 745- 
2000. Circle 80. 

Earl Weaver Baseball game. A computer 
program that simulates baseball action and 
strategy; co-authored by former Baltimore 
Orioles manager Earl Weaver. $49.95. Elec¬ 
tronic Arts, 1820 Gateway Dr., San Mateo, 
CA 94404. (415) 571-7171. Circle 81. 

Graphics Studio software. A paint-and- 
drawing animation program for the Apple 
IIGS and Commodore Amiga home comput¬ 
ers. $59.95 and $69.95. Accolade, 20813 Ste¬ 
vens Creek Blvd., Cupertino, CA 95014. 
(408) 446-5757. Circle 82. 

Headphones. Three types: Model MDR- 
CD6 is made for compact-disc players and 
monitors digital music sources. The light¬ 
weight Series S phones cover the entire ear. 
The MDR-A60 fashion headphones fit verti¬ 
cal to the ear and come in various colors. 
$24.95 to $119.95. Sony Corporation of 
America, Sony Drive, Park Ridge, NJ 07656. 
(800) 222-7669. Circle 83. 

Keepsafer home-security system. In¬ 
cludes a control console and transmitter/ 
sensor set; arms or disarms by remote con¬ 
trol. Accessories include an automatic dial¬ 
er that contacts a 24-hour center; the center 
monitors calls and alerts the appropriate au¬ 
thorities. $99; $15 per month for the 24-hour 
call service. Schlage, 2401 Bayshore Blvd., 
San Francisco, CA 94134. Circle 84. 

Portable typewriters. Five models offer 
such features as letter-quality printing in 
three type sizes, lift-off word correction, ab¬ 
breviation storage, and a spelling checker. 
$199.95 to $329.95. Sharp Electronics, Per¬ 
sonal Home Office Electronics Div., Mah- 
wah, NJ 07430. (201) 529-8872. Circle 85. 

Test Drive driving simulator. This soft¬ 
ware provides the feel of driving such 
sports cars as the Ferrari Testarossa, the 
Lamborghini Countach, and the Lotus Es¬ 
prit Turbo. Runs on IBM PC, Atari ST, Com¬ 
modore Amiga, and Commodore 64/128 
computers. $29.95 to $44.95. Accolade Inc., 
20813 Stevens Creek Blvd., Cupertino, CA 
95014. (408) 446-5757. Circle 86. 

VIP video processor. Boosts the detail of 
video images without creating visual side- 
effects. $199. Multivision, 1751 Fox Dr., San 
Jose, CA 95131. (408) 947-8877. Circle 87. 


54 ■ HIGH TECHNOLOGY BUSINESS / MARCH 1988 









MARKETWATCH 


NEW COMPANIES 

COMPANY BUSINESS OBJECTIVE FINANCING OFFICERS OFFICERS’PREVIOUS 

(STOCK SYMBOL) _ P0STS _ 


Cree Research To build silicon-carbide-based semiconductors 

2100 W. Park Dr. for aerospace, drilling, automotive, and 

Res. Triangle Park, NC 27713 electronics markets. 

(919) 361-5709 
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Fujitsu 

Not disclosed 


srar- 

r^t^ 94039 

NEC 

Not disclosed 

To license Adobe's Kanji PostScript interpreter software. 

§s~ 

Lockheed Missiles and Space 

$6-$10 million 
subcontract 



LTX 

$6 million 


IfT^ 

U.S. Customs Service 

$2.1 million 
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NASA, Ames Research Center 

$43.2 million 
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Gas Research Institute 

$7.1 million 
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Defense Nuclear Agency 
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Ortho Pharmaceuticals 
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LTV Aircraft Products Group 

$2.6 million 

SKSssS** 

•S&! 

U.S. Air Force 
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U.S. Air Force 
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M^Mariena's Oak K6ge National Laboratories. 
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Wang Laboratories 
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Subscribe now to The Wall 
Street Journal and every busi¬ 
ness day you’ll get the facts and 
ideas which could make you— 
and your company—more 
successful. 

We’ll tell you the products 
that are selling, where new 
markets are, the executives on 
the rise, and what your compet¬ 
itors are up to. You’ll find out 
how companies like yours and 
people like yourself are solving 
problems and developing man¬ 
agement techniques that work. 
Manage your personal finances 
better with The Journal. 

Every issue contains the 
column, Your Money Matters, 
with helpful information on 
every aspect of personal finance 
—stocks, bonds, money markets, 
tax shelters, commodities, IRS 
regulations, and more. 

Great subscription offer. 

If your goal is greater success 
for your company and yourself, 
The Wall Street Journal can get 
you off to a running start every 
business day. Subscribe now 
and take advantage of The 
Journal’s great offer—13 weeks 
for just $29.75. Complete and 
mail the coupon today! 

rTHE wall street journal"! 

j 228 East 45th Street 
| Suite 1515 

New York, New York 10017 

I □ Send me 13 weeks of The Journal I 
for $29.75. 

□ 1 prefer a six-month subscription 
| (26 weeks) for $59.50. 

j □ Check enclosed 

(payable to The Wall Street Journal). 

I □ Bill me. 

- . □ Please charge my: □ American Express | 
| D Diners Club □ MC DV1SA 


EXPIRES 


SIGNATURE 


NAME (please print) 


ADDRESS 


SUITE/APT. 


I STATE ZIP 35HG I 

| Limited time offer-good in continental U.S. only. _| 
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Makes epoxy curing agents 

$45 million 
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No. disclosed 

PDA Engineering 

2975 Redhill Ave. 

Costa Mesa, CA 92626 
(714) 540-8900 

Sequa 

200 Park Ave. 

New York, NY 10166 
(212) 986-5500 

Designs, develops, and 
markets mechanical- 

Aerospace and military 
electronics 

Numerics 

3150 Livemois Rd. 

Troy, Ml 48083 
(313) 528-2080 

Atlantic Research 

5390 Cherokee Ave. 
Alexandria, VA 22312 
(703) 642-4000 

Provides consulting services 

including materials analysis 
and software development 

Develops and builds rocket- 
propulsion equipment and 

$1.5 million 

$316 million 

Taylor-Winfield 

1052 Mahoning Ave. N.W. 

(216) 399-8861 

Manufactures automated 
metalworking and assembly 

Accum-Matic Systems 

11973 Mayfield 

Livonia, Ml 48150 
(313) 261-8060 

Designs and manufactures 
automatic parts-handling 

Not disclosed 

Western Digital 

Makes storage- 

Tandon's Winchester drive business Designs and builds 

$40-$45 

2445 McCabe Way 

Irvine, CA 92714 
(714) 863-0102 

management, 

processing products 

Chatsworth,91311 
(818) 993-6644 

Winchester random-access 
disk drives 
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Ceramiaf Materiais Technologies Electronic 

The $4-billion worldwide market will grow 14 
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The following is a list of companies mentioned in this issue and the pages 
on which they appear. Companies mentioned in Marketwatch and the 
High Technology Business Leading 100 are not included. 
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PERSONAL TECHNOLOGY 


Information Tools for Executives 



References 
on demand 

M ICROSOFT’S Book¬ 
shelf software can 
help executives pack more 
punch into memos and let¬ 
ters. The product offers an 
exhaustive collection of pop¬ 
ular reference books on one 
CD-ROM (compact disc, read¬ 
only memory), which works 
with a personal computer. 

Taking advantage of the 
disc’s immense memory, 
Bookshelf includes a guide 
to sources of business infor¬ 
mation, a world almanac and 
book of facts, a dictionary, a 
thesaurus, and a U.S. zip- 
code directory. The disc also 
holds the Chicago Manual 
of Style, spelling and gram¬ 
mar checkers, and Bartlett’s 
Familiar Quotations, plus 
a set of forms and letters. 

By pressing a few keys, 
writers can tap into this 
wealth of information while 
using most popular word¬ 
processing programs. The 
disc also works while a per¬ 
son is sending electronic 
mail, using a spreadsheet, or 
programming. 

. CD-ROMs are noted for the 
lightning speed with which 
they find information. Ac¬ 
cording to Microsoft, Book¬ 
shelf checks the spelling or 
usage of a word, verifies 
punctuation, looks up a syn¬ 
onym, or finds a relevant 
quotation in seconds. The 
program then inserts refer¬ 
ence material into the docu¬ 
ment being created. 

The $295 disc requires a 
CD-ROM drive, which costs 




Library fits on a disc. 

about $1,000, and MS-DOS 
CD-ROM extensions of 3.1 or 
higher. Bookshelf runs on an 
IBM PC/XT/AT or compati¬ 
ble computer with 640 kilo¬ 
bytes of random-access 
memory (512 kilobytes if the 
system has a hard disk). 

Microsoft is located at 
16011 Northeast 36th Way, 
Redmond, WA 98073. Tele¬ 
phone (206) 882-8080. 


Computer 
system in a 
briefcase 

I N A CAR OR hotel 
room, at a client’s 
office, or even on the 
sidewalk, business 
people can snatch informa¬ 
tion from their office com¬ 
puter with the Portable Cel¬ 


lular Workstation. The 20- 
pound system comes in a 
briefcase for easy toting by 
brokers, salespeople, or tech¬ 
nicians—anyone who needs 
access to information when 
away from the office. 

The device, developed by 
Secure Technologies, com¬ 
bines a hand-held computer, a 
cellular telephone, an ink-jet 
printer, a 288-kilobyte proces¬ 
sor with an RS-232C interface, 
and a Hayes-compatible cellu¬ 
lar modem. Battery power 
lets the system send or re¬ 
ceive data anywhere within a 
cellular telephone network. 
The workstation costs about 
$5,000. Options include a bar¬ 
code reader and a portable 
facsimile machine. 

Secure Technologies ad¬ 
vises rapid action for those 
interested in its product; sup¬ 
plies may become temporar¬ 
ily limited if the company 
lands an order being negoti¬ 
ated with the U.S. Depart¬ 
ments of Agriculture, Envi¬ 
ronment, and Commerce. 
The company’s address is 
580 Herndon Parkway, 
Herndon, VA 22070. Tele¬ 
phone (703) 471-6338. 


This computer goes anywhere. 



Electronic 

greetings 


G reeting cards have 
joined the list of items 
that travel electronically. 
Businesses can send felicita¬ 
tions honoring a variety of 
occasions to 245 countries 
through the RCA Global 
Communications Group’s 
telex service. 

For between 65 cents and 
a dollar per minute, anyone 
with a telex machine or per¬ 
sonal computer and modem § 
can send a greeting on RCA’s | 
hotline. According to RCA, | 
its greetings represent the! 
only electronic-graphics g 
transmission service thats 
goes to such a large number 
of countries. The images can 
be sent to any business that 
subscribes to the telex ser¬ 
vice; the greetings arrive as 
printouts on a telex terminal. 
So far, electronic-mail ser¬ 
vices do not offer a compara¬ 
ble service that presents a 
graphic image on the recipi¬ 
ent’s computer screen. 

The greeting cards cele¬ 
brate many events, including 
U.S. and international holi¬ 
days. Other offerings in¬ 
clude birthday greetings, 
thank-you notes, and mes¬ 
sages in various languages. 
Businesses can send cards 
with maps of major cities, zo¬ 
diac symbols, and calendars, 
and RCA is now developing 
graphic messages connected 
with the upcoming Olympic 
Games. 

For more information on 
the international telex ser¬ 
vice, call (800) 526-3969. ■ 
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Explore new frontiers 


With most of today’s scientific news 
coming from deep within the atom or from 
near the boundaries of space, it may be hard 
to believe that everyone has a role in progress. 

But unless we renew our nation’s emphasis 
on education in basic, down-to-earth sciences 
and engineering, we’re going to lose our 
traditional world leadership in research and 
technology. And the impact won’t be in some 
distant galaxy, but right in our own 
communities. 

We can’t take it for granted any longer that 


we’re the best. Our world neighbors are 
striving and achieving, too. 

You don’t have to be a genius to help 
America stay on top. 

Chairman of the board or just a face in the 
crowd—educator or student, community 
leader or just a good neighbor—all it takes is 
wanting to play a part. 

Make sure our children will be able to fill 
the roles waiting for them. 

Today’s frontiers are closer to home than 
you think. 


NATIONAL SCIENCE & iSt 
T6CHNOLOGV WEEK W1988 


Get involved in National Science & Technology Week, April 24-30, coordinated by the 
National Science Foundation—Your involvement can make a difference. 






Locate In Scotland . 

THE CENTRE OF EUROPEAN ACHIEVEMENT. 



Scotland is part of a world community. Eleven of the top twenty US electronics corpora¬ 
tions are here. Scots experience the best of international management philosophy. They 
have crossed the Adantic to help manage corporations the size of IBM and LSI Logic. They 
have returned to their home country to manage companies like Cameron Iron Works and 
Rockwell. Scotland has come to value the resource that once was a major export. The com¬ 
bination of creative vision and practical inventiveness that is the essence of the Scottish 
character creates twelve thousand new businesses a year. This entrepreneurial drive has 
come from within the universities and colleges, from companies and medical schools, from 
the professions and commerce. Our historical ties with the world break down barriers easily. 
Scotland offers the ideal environment for corporate development. And for the individual, 
living here broadens experience and widens horizons. Come to Scotland and you’ll never 
look back. Call toll-free 1-800 The Scot. 

THE SCOTTISH DEVELOPMENT AGENCY IS COMMITTED TO ASSISTING U.S. COMPANIES TO TACKLE THE EUROPEAN MARKET FROM A SCOTTISH 
BASE. CALL TOLL-FREE 1-800 THE SCOT, OR WRITE TO 1 LANDMARK SQUARE, SUITE BID, STAMFORD, CONNECTICUT 06901. TEL: (203) 32S 8S2S. 

SDA OFFICES ALSO IN HOUSTON, CHICAGO AND SAN FRANCISCO. 









































